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AMERICAN FIREARMS IN GERMANY. 

The German goveriniient is celebrated for its care 
of its people. Its laws are enacted and applied to the 
conservation of the health and lives of the populace, 
■whether threatened by impure foods or other causes. 
Sometimes the German laws affect the importation of 
American goods. Tlie German inspection of the 
smaller class of firearms has operated to completely 
prevent the sale of American guns. 

The German laws provide for the proving by actual 
tiring test of all firearms exposed for sale in that coun- 
try. The law passed in 1891 states that the barrels 
and locks must be tested in official testing establish- 
ments, and if approved must be stamped. The law 
describes the testing, which, according to circum- 
stances, consists in a single or a double shooting trial. 
Any parts of the piece which fail to stand the trial are 
destroyed by being sawed into or by being broken up. 

The law admits as valid the proof marks of the Bel- 
gian government " proof house," and also the proof 
marks of the Gun Makers' Company, of London, and 
of the Birmingham " proof house." The effect is that 
American guns are practically excluded from the Ger- 
man market. To secui-e admission the trade should 
arrange for the establishment of a proof house whose 
mark or stamp sho'ild be acceptable to the German 
government. As it now stands, all American guns 
have to be subjected to trial in Germany, and the ex- 
pense has proved to be prohibitive. Since the accept- 
ance of the English and Belgian proof marks, the busi- 
ness in American guns has come to a standstill. 
There is an excellent opportunity for the gun trade of 
this country to take some action which will open for 
us the German market. It might have an excellent 
effect upon the home product if action were taken in 
the direction of proving arms for our domestic trade. 
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THE STATUTES OF LIMITATIONS IN PATENT SUITS. 

To the doctrine of diligence in prosecuting cases 
within the Patent Office is now superadded by a recent 
decision of the United States Supreme Court an aflfir 
matioii of the need of diligence in suing for damages 
for infringement. It is held that the statutes of limi- 
tation of the different States apply in the defense 
of actions at law for damages for infringement of pat- 
ents. The decision, dated January 7, 1895, was de- 
livered by Mr. Justice Brown. The case is entitled 
Campbell v. City of Haverhill. 

The action was brought to recover damages for in- 
fringement of the claims of a patent, which infringe- 
ments were committed between October 10, 1877, and 
December 20, 1880, and was begun more than six years 
after the last date of infringement. It was an action 
at law, brought in the United States Circuit Court in 
the district of Massachussets. The Massachusetts laws 
declare that a limitation of six years applies to all 
actions of tort — that such actions must be begun within 
six years of the time when the acts were committed. 
The Circuit Court decided that the statute of limita- 
tions applied to this case. The Supreme Court up- 
holds the Circuit Court. 

The United States Revised Statutes, section 721, 
declare that ''the laws of the several States, except, 
etc., . , . shall be regarded as rules of decision in 
trials at common law, in the courts of the United 
States, in cases where they apply." This section has 
been repeatedly held to apply to the statutes of limi- 
tation of different States. The question then came 
up as to whether this section would apply in cases 
purely within the jurisdiction of the Federal courts, 
such as a patent case, based entirely on the United 
States statutes. In the words of the decision it is ex- 
pressed thus : 'It maybe well questioned whether 
there is any sound distinction in principle between 
cases where the jurisdiction is concurrent and those 
where it is exclusive in the Federal courts. The sec- 
tion itself neither contains nor suggests such a distinc- 
tion." 

The court holds that an action for infringement of a 
ptitent should involve no privileges denied to the 
pl.iintiff side in other actions. It holds that it would 
be an anomaly to establish a class of actions subject 
to no statute of limitations. If this were the law, 
users of patented inventions, perhaps innocent of any 
wrong intention, might be " fretted" by actions 
brought against them after all their witnesses are 
dead. 

The court, therefore, finds that practical considera- 
tions are favored by their decision that the statute of 
limitations does apply, and a quantity of decisions are 
quoted to illustrate the subjection of rights created by 
Congress to various laws of individual States. 

It may very pertinently be asked why this point was 
not settled long ago, for it has never been presented 
directly to the Supreme Court until now. There were 
two cases found bearing directly on it, but they were 
Circuit Court cases and were decided in exactly oppo- 
site ways. The reason why the Supreme Court has 
never decided the question until now lies in the fact 
that the majority of patent cases are brought for 
present infringement of a live patent and ask for an 
injunction and an accounting. Proverbially, there is 
little money in an accounting — the injunction is the 



object principally sought. But in the case just spoken 
of, the patent had expired and damages were sought 
for infringements committed during its life. Such 
actions are generally regarded as of little value to any 
one except the lawyers and masters or referees, and 
hence are seldom brought. 



The Telautograph in Eorope. 

From private advices received in Chicago, the West- 
ern Electrician learns that the long-expected test of 
Gray's telautograph over the long-distance telephone 
line between Paris and London came off on the night 
of December 15, and resulted in a great success. The 
line is under the control of the French and English 
governments, and as no newspaper men were present, 
no publicity has heretofore been given to this interest- 
ing and important event. 

Some delay at the outset was caused by a broken 
wire at the Paris end, but after this was remedied the 
telautograph representatives wrote back and forth for 
an hour and a half without any trouble. The French 
government was represented by three engineers, who 
were delighted with the result. The distance over 
which the writing was electrically reproduced was 312J^ 
miles, and all agreed that it was a wonderful spectacle 
to watch in Paris the instantaneous reproduction of 
the movements of a pen in the hands of a man writing 
in London. 

Of the Z12]4 miles of line, 33 miles is submarine cable 
and 5}4 miles consists of buried conductors at Paris. 
All of the English land line is overhead. Current was 
supplied, at the London end, by a battery of bichro- 
mate cells, two rows in parallel, the voltage being 57, 
while at Paris there were storage batteries and Callaud 
cells, the latter being arranged four rows in parallel, 
the potential being 63 volts. The resistance of the cir- 
cuit was 716 ohms and the capacity was 11 microfarads. 
The platen resistance at each end was 550 ohms. The 
difference in voltage at the ends of the line was mere- 
ly an incident due to convenient arrangement of the 
batteries. No change from ordinary conditions was 
made in the machines or adjustments, except in the 
Morse relays. 

The actual counted speed of transmission was 18 
words in 36 seconds at one time and 22 words in 40 
seconds at another, the average number of letters in 
each word being five. The writing was perfectly leg- 
ible, but somewhat ragged at very high speed. 

The French minister of posts and telegraphs, with 
the officers of his staff, visited the laboratory at Paris 
and inspected the machines, appearing to be much 
interested. One of the department engineers will 
make an official report of the test to the government 
of France. 

The telautograph was exhibited and explained at a 
special meeting of the Societe Internationale des 
Electriciens in Paris on December 18. M. J. Voisenat, 
a telegraph engineer, delivered the lecture, which was 
illustrated by elaborate diagrams and by the actual 
operation of a set of the machines. About 300 persons 
were present and all were greaily interested and 
eager to obtain samples of the electrically transmitted 
writing. At the conclusion of the lecture A. Postel- 
Vinay, the president of the society, spoke in terms of 
warm praise of Dr. Elisha Gray and his wonderful in- 
vention. 

Mr. Cushing, in a recent letter, makes amusing allu- 
sion to the difficulties experienced by the Frenchmen 
in pronouncing American names. Dr. Gray is known 
as Eleezig-r-r-r-ay and Mr. Cushing has become Mon- 
sieur Coosteen. 



Military Science at Yale TJniverslty. 

The Sheffield Scientific School of Yale University 
offers this year two interesting courses of instruction 
in "Military Science and Tactics "and in "Military 
Engineering." The first course is obligatory upon the 
whole senior class in all departments. The study in 
both courses will be carried on for the most part by 
lectures, though practical instruction in drill will be 
given in the School of the Soldier and School of the 
Company, if a numberof students desire it. The names 
of the three most distinguished students in this de- 
partment are sent to the adjutant-general of the army 
and are published in the Army Register, and also are 
sent to the adjutant-general of the State to which the 
student 'belongs. The object of the instruction of both 
these courses of study, it is stated, is to disseminate 
military information and to awaken interest in the ap- 
plication of arts of peace to those of possible war. 

The courses propose to take up and discuss such 
topics as military economy, the American military 
problem, modern war on field and map, statistics and 
logistics, strategy and campaigning, the use of artil- 
lery and infantry, the minor tactics of war and many 
other similar problems. And in the course on military 
engineering lectures will be delivered on such topicsas 
systems of fortifications, sea coast defenses, hasty in 
trenchment, military bridges, ballasting machines, 
modern ordnance, military electric installation, etc. 
These courses will terminate with examinations, and a 
special military certificate will be awarded by the reg- 
ular army ofBcer in charge of the department. 
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An Attack on the Diphtheria Antitoxin. 

A paper of the greatest interest and importance was 
read at a recent meeting of the Berlin Medical Society, 
by Dr. Hanseniann. The paper carries especial 
weight because the author is announced as an assist- 
ant of Professor Virchow, and his work and conclu- 
sions are presumably indorsed by the dean of modern 
pathology. 

Dr. Hansemann comes out in flat contradiction of 
the alleged properties and powers of the Behring 
immunizing serum. He asserts that in Bretonneau's 
diphtheria the LoefHer bacillus is not always present, 
and is not its sole cause. This view will appeal to ^ 
some clinicians and bacteriologists at least, for it is 
admitted that the LoefHer bacillus is present in some 
very mild oases of diphtheria as well as in apparently 
healthy throats, while, on the other hand, it is also 
known that a streptococcus diphtheria (or sore throat) 
is sometimes extremely severe and dangerous. 

Dr. Hansemann asserts that Loeffler's bacillus is 
found constantly in rhinitis fibrosa, without producing 
dipththeria, and that these alleged pathogenic mi- 
crobes may multiply in the throat without modifying 
the course of the diphtheria. All this, we believe, will 
have to be admitted by pathologists who have with- 
out bias studied the disease. Dr. Hansemann asserted 
further that in the case of animals an in.iection of a 
LoefHer bacillus culture caused, not diphtheria, but a 
disease sui tieneris, the LoefHer bacillus disease ; that 
epidemic diphtheria had never been observed in ani- 
mals ; that guinea pigs, in contact with diphtheria 
patients, had never taken diphtheria ; but that a case 
is known where a cat, with which a child suffering 
from diphtheria had played, had developed all diph- 
theria symptoms without, however, any LoefHer bacilli 
being discoverable. 

He then proceeded to describe the three qualities 
claimed for the antitoxin — namely, its therapeutic ac- 
tion, its harmlessness and its immunizing power. He 
said that the present statistics give an erroneous im- 
pression (as already shown by Gottstein in his recently 
published pamphlet), as many children suffering from 
lighter forms of throat complaints are now sent to the 
hospitals to be treated with serum, thus swelling the 
proportion of cured cases, which would, he said, other- 
wise not be higher than the usual average. He said 
that the serum injections could by no means be con- 
sidered harmless, as affections of the kidneys had fre- 
quently followed, in one case more severe in type than 
had ever yet been observed after diphtheria. He said 
that it was clear, from Behring's new directions to in- 
crease the immunizing dose from sixty to one hundred 
and fifty unities, that no results haveyetbeen achieved 
as far as immunizing goes. 

The final criterium of the efficacy of the antitoxin 
treatment is clinical experience. Even if Hansemann's 
pathology is correct, therefore, it will make no differ- 
ence, provided the diphtheria patients get well. 

The difHculties in estimating exactly the value of a 
new therapeutic procedure, which comes loudly her- 
alded and solidly indorsed, are very great. Unusual 
attention is paid to every patient, greater watchful- 
ness, more thorough supervision and earlier diagnosis 
and treatment are always found. These factors must 
all be considered in estimating the results of the serum 
treatment. 

It would be not only a disappointment to all well- 
wishers of humanity, but would be a serious blow to 
the rising prestige of medical science, if, after all, the 
serum treatment should fall short of its high expecta. 
tions. — Medical Record. 



with A. O. Bigelow the Trement Watch Co. In 
1866 Mr. De unison retired and went to Zurich, Switz- 
erland, where he made an unsuccessful attempt to in- 
troduce American methods into Swiss watch making. 
He then went to England and assisted in organizing 
the English Watch Co. In 1875 he began the manu- 
facture. of watch cases in Birmingham, the firm being 
known as Dennison, Wigley & Co. 

A few years ago Mr. Dennison made a trip to Amer- 
ica and received an ovation at every watcTi factory he 
visited. Mr. Dennison had many reverses in business, 
so that his wealth at his death was not great. Mr. 
Dennison remained a true American to the day of his 
death, and the world is greatly indebted to him as the 
pioneer of a great American industry. 



The Late A. E.. Dennison. 

Mr. Aaron L. Dennison, who was known as the father 
of American watch making, died in Birmingham, Eng- 
land, Jan. 11, 1895, at the age of 83. While still a youth 
he was apprenticed to a watchmaker, and soon became 
acquainted with the many different Swiss and English 
watch mechanisms. He was struck, during a visit to 
the Springfield Armory, with the idea of applying the 
interchangeable plan tj the manufacture of watches, 
muskets at that time being made on that system. It 
was a long time before he found capitalists to enter 
into watch making. At last in 1850 he formed with 
Messrs Howard, Davis and Curtis the American Horo- 
logue Co. Mr. Dennison made a trip to England and 
found that American watches could be made which 
would successfull.v compete with the English ones, 
where from fifteen to twenty people in different places 
were employed on each watch. A factory was built in 
1851 at Roxbury, Mass., and a model watch was made 
by Mr. Dennison. It was designed to run eight days 
with one winding; this plan was, however, abandoned 
in subsequent watches. The first hundred American 
watches were put on the market in 1853. It soon be- 
came necessary to enlarge the factory, and the whole 
plant was moved to Waltham, Mass. The company 
was not prosperous, and in 1857 it was forced to make 
an assignment. The firm then became Appleton, 
Tracy & Co., and Mr. Dennison was continued as 
superintendent until 1861. In 1859 the firm name was 
changed to the American Watch Co. After leav- 
ing the American Watch Co., Mr. Dennison formed 



Progress of the Bicycle. 

The recent Bicycle Exhibition, Chicago, was a great 
success. The attendance was very large and the ex- 
hibits very interesting. The same may be said of the 
exhibition at Madison Square Garden, New York, 
January 19 to 2H. The Wheel has the following : 

In cycle construction the one fact which stands out 
above all others is that, the metal rim is well nigh a 
thing of the past. Wood rims are almost universally 
used. Nearly every maker present will use them 
almost exclusively hereafter. The Eagle people will 
use their aluminum rim, andGormully & Jefferyasteel 
rim, but both are prepared to furnish wood rims when 
desired, the latter even estimating that nine-tenths of 
their output will be fitted with the wooden felly. This 
universal use of wood rims will undoubtedly amaze 
and possibly flabbergast John Bull and his followers. 

The reduction in weight has also reached a startling 
point. Twenty-pound road wheelsare plentiful, and the 
manufacturer who is carrying anything over 38 pounds 
is the exception and not the rule. This information is 
also calculated to cause the English gentleman to 
wrinkle his brow and scratch his head. This marvel- 
ous reduction in weight would have been considered 
nothing short of phenomenal two years ago. Even 
some of the most Intelligent and best posted ot the 
mechanical minds present confess that the light weight 
bicycle of to-day has no parallel as a sustainer of 
weight. They are even at a loss to explain how and 
why they can hold up. The simple fact remains that 
they do. Simply to show what can be done, the Black 
Manufacturing Company and Munger Cycle Company 
are exhibiting wheels weighing less than nine pounds. 
They have been and can be ridden, but are not offered 
as practical mounts. 

A general narrowing of tread, and general use of de- 
tachable sprockets, both front and rear, is another 
marked feature of this year's wheels, 5}4 inches appears 
to be the average tread, although many that are nar- 
rower are very much in evidence. 

With the feather-weight wheels has come a great in- 
crease in the new gears. A rough average would make 
66 inches the standard gear for 1895. Seventy inches 
and over will be in quite general use next year. Two 
changeable speed gears are in evidence, and attract 
considerable attention, but none of the larger makers 
have yet seen fit to make them a feature of even their 
special wheels. 

Large tubing is used in very many instances, but is 
not employed so generally as advance reports had led 
one to expect. In the Lozier wheels M inch tubing is 
used. This is the largest in evidence. It gives the 
wheel a substantial but heavy appearance. 

Adjustable handle bars have also made progress. 
The Pope Co., Lozier & Co., Peerless Manufacturing 
Co., Waltham Cycle Co., and Syracuse Cycle Co. 
being among the manufacturers who adopted the ad- 
justable bar. The Warwick Cycle Manufacturing Co., 
Yost Manufacturing Co. and Stearns & Co. used it 
last year and still retain it. The Pope Co., however, 
is the only concern which is fitting the adjustable bar 
to their entire output. The Wheel can hardly believe 
that the demand and necessities will call for its general 
use, and scarcely expects that it will become a per- 
manent feature, not even of the Columbias. Of the 
new adjustable bars shown at this place for the first 
time, that used by the Peerless Co. on their Triangle 
wheel appears to be about the simplest and most 
practical and ingenious. 

A deal of attention has, as usual, been lavished on 
the crank bracket groups. The general desire to ob- 
tain a narrow tread in many instances has led to some 
ingenious but complicated creations. There also 
seems a tendency toward the use of a crank and 
crank axle in one piece. The object being apparently 
to lessen the number of nuts, washers and keys 
usually employed as a fastener. 

A very general change in the construction of pedals 
is also observable. A projection on the outside is now 
rarely to be seen. Nearly all are either rounded or 
made flush or very nearly flush with the outer pedal 
plate. 

No little attention has been given to the method of 
reinforcing the joints. On many wheels the reinforc- 
ing tube is on the outside. Something distinctly novel 
in this line is a triangular reinforcement employed in 
j the Hoffman bicycle. This reinforcement is not con- 



fined entirely to the joints, but runs the entire length 
of certain tubes. The Union Cycle Co. and Hay & Wil- 
letts are using an X-shaped reinforcement at all joints. 

Of course nearly all makers are now offering several 
heights of frames. In this respect it is worthy of note 
that all heights are built with the top bar of the frame 
perfectly horizontal, except in the Rambler, Columbia, 
and Victor wheels. These firms build their highest 
frame with a perfectly horizontal bar, but in the 
wheels of shorter reach it is placed at an angle. 

A distinct advance in the construction of ladies' 
wheels is a noteworthy feature of the 1895 outputs. In 
previous years, wheelmen had but little more than a 
Hobson's choice, and a very weighty one at that. Now, 
however, the ladies' wheels have been reduced to the 
same weights, proportions and equipments as those 
built for men's use. Not only this, but very many of 
the firms are carrying three and four patterns of ladies' 
wheels — a straight frame, a loop frame, a demi-loop 
frame and a diamond frame safety, with 36 inch 
wheels, built specially for ladies' use. 

The Chicago show has also developed what the 
Wheel stated some months since — that there was an 
unmistakable demand in the air for tandems. 

At least half a dozen firms are this year manufactur- 
ing bicycles "built for two." All, or very nearly all, 
are built on most attractive lines, and are of the 
double steering type and marvelously light ; few of 
theui approach 40 pounds. 



The "missing Link" Found at Last. 

No publication of late date is likely to excite more 
interest than a quarto of forty pages which has just 
been issued from the local press of Batavia, with the 
title. " Pithecanthropus Ereotus. Eine Menschenan- 
liche Uebergangsform aus Java. Von Eug. Dubois, 
Militararzt der Niederland. Armee." 

This noteworthy essay contains the detailed descrip- 
tion of three fragments of three skeletons which have 
been found in the early Pleistocene strata of Java, 
and which introduce to us a new species, which is also 
a new genus and a new family, of the order of pri- 
mates, placed between the SimiidiB and Hominidse — in 
other words, apparently supplying the " missing link" 
between man and the higher apes which has so long 
and so anxiously been awaited. 

The material is sufficient for a close osteological com- 
parison. The cubical capacity of the skull is about 
two-thirds that of the human average. It is distinctly 
dolichocephalic, about 70°, and its norma verticalis as- 
tonishingly like that of the famous Neanderthal skull. 
The dental apparatus is still of the simian type, but 
less markedly so than in other apes. The femora are 
singularly human. They prove beyond doubt that 
this creature walked constantly on two legs, and when 
erect was quite equal in height to the average human 
male. Of the various differences which separate it 
from the highest apes and the lowest men, it may be 
said that they bring it closer to the latter than to the 
former. 

One of the bearings of this discovery is upon the 
original birthplace of the human race. The author 
believes that the steps in the immediate genealogy of our 
species were these : Prothylobates : Anthropopithe- 
cus Sivalensis : Pithecanthropus erectus : and Homo 
sapiens. This series takes us to the Indian faunal 
province and to the southern aspects of the great 
Himalaj'an chain, as the region somewhere in which 
our specific division of the great organic chain first 
came into being. — Science. 



Treatment for Cleft Palate. 

An interesting article, by Eugene F. Hoyt, M.D., on 
the successful treatment of cleft palate appears in the 
current number of the Brooklyn Medical Journal. 
Cleft palate is a malady, it may be seen, which not 
only causes great physical suffering, but acute men- 
tal distress. There are two methods of treatment gen- 
erally employed, namely, surgery, which causes great 
pain and suffering, and secondly, by means of mechan- 
ical devices. 

After an intelligent review of the subject, the article 
calls especial attention to the invention of a flexible 
palate, made some thirty years ago b.v Dr. Norman W. 
Kingsley, whose office is now at 115 Madison Avenue, 
New York City. It appears that in cleft palate there 
is an absence of tissue, and however closely the sides 
of the cleft may be brought together and united, per- 
fectly normal speech can rarely be produced. . The 
artificial palate replaces the missing tissue. It is per- 
fectly flexible and may be so adjusted as to be brought 
under muscular control, and this enables the patient 
to articulate with ease and naturalness. 

.•<«»*■ 

For the Madagascar expedition France is construct- 
ing as fast as possible a flotilla of light draught gun- 
boats and barges. Eight of the gunboats draw only 
sixteen inches of water and are 85 feet long by 17 feet 
beam. Four others are somewhat larger, with a draught 
of 34 inches. Engines and boilers are on deck and can 
produce a speed of six and a half knots. Each gun- 
boat is armed with two one and a half inch ra^_d-fire 
guns, protected by armor plating. 
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lUFBOVED ABIIFICIAL LIUBS. 

Rapid travel in the streets and suburbs of our cities, 
whether by cable cars, electric trolley or steam, is be- 
coming more and more a necessary condition of mod- 
ern American life, even though it be accompanied by 
an increased number of accidents. Although our war 
has long passed, cases of amputation are constantly 
being attended to in our hospitals. The electric motor 
and steam engine continue to make as many cripples 
as did the missiles of war, so that we have an army of 
mutilated men and boys in whose interests the highest 
mechanical skill has been invoked in the production of 
an artificial limb that shall imitate with precision the 
movement of the natural member. Very few of our 
readers probably are familiar with the internal con- 
struction and method of attachment of these appli- 
ances, which add so greatly to the comfort, moral and 
physical, of those who have been unfortunate enough 
to require their service. We give in the accompanying 
illustration details of construction of a steel skeleton 
leg manufactured by D. W. Kolbe & Son, of 1339 Arch 
Street, Philadelphia, Pa. 

The principal conditions called for in the production 
of a false leg are strength, lightness and absolute reli- 
ability and freedom of movement at the joints, while 
at the same time the member must minister to the com- 
fort of the wearer and must present a natural appear- 
ance while at rest as well as in motion. 

The leather socket, as shown in Fig. 1, is made to 
perfectly fit the stump, and is firmly attached to a 
stoel band shown at a. This socket, while compara- 
tively rigid, has sufficient elasticity to give more com- 
fort to the stump than is possible to obtain in the old 
style of artificial leg, where the stump is necessarily 
placed in a rigid wooden box. The open work of steel 
gives perfect ventilation to the stump, and its frame- 
work is cut from a solid piece of high grade metal and 
is without rivets, thus making it light and very strong. 
The knee joints shown in Fig. 3 have cast steel bear- 
ings and a take-up joint, so that any looseness is ob- 
viated by merely tightening the screw, a, which is 
clamped by the small screw, b. The foot itself, shown 
in Fig. 3, is novel and unique, and in its construc- 
tion so little metal is used that its lightness is re- 
markable. The wood used is fine grained willow. 
The toe joint is entirely of wood and yet very 
strong, a result attained by making the rod of the 
underdraw spring, a, of rawhide ; this, together with 
the pure rubber cushion, b, gives ample strength to 
this joint and at the same time avoids the use of any 
metal to increase the weight, at a point where weight is 
most uncomfortable to the wearer. The ankle joint is 
made with a taper steel pin, c, which takes the steel 
straps, d, d', extending from the steel framework, closely 
fitted to square bearings, so that the pin is rigidly held 
in place tothe upper part; the bearing, e, is of phosphor 
bronze, fitted to octagon holes in the bolts, f, f, which 
hold it rigidly to the foot. This ankle motion is con- 
trolled by the spring, g, which is held in place by a 
hickory pin, h. The pure rubber cushions, b, b', under 
the heel and ball of the foot, are the most recent im- 
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the latter is Dr. Mordecai Price, of Philadelphia, who 
has worn one of Kolbe's steel legs for the past fifteen 
years. 



THE MICB06BAFH, 
The micrograph is an interesting little instrument for 
showing a succession of photographic pictures, such as 
portraits, landscapes, statuary, paintings, and all kinds 
of notable objects. It consists of a case which carries 
a microscopic lens and also a transparent wheel or d isk, 
on which the pictures are photographed; and the pic- 
tures are viewed by simply revolving the disk with the 
finger so as to bring the pictures successively under 
the lens, by which they are magnified or enlarged. 
The mode of using the instrument is shown in Fig. 1. 



STEEL ABTIFICIAL LIMBS. 

provement, relieving the jar from the stump and 
giving the natural elasticity to the wearer. 

The entire weight of the leg complete is only five 
and a quarter pounds, and the action of the whole is so 
natural that in use it cannot be easily detected from the 
natural limb. This artificial leg is highly recommended 
by those wearing it, and particularly by those who 
previously wore the old style of wooden leg ; among 




The full sized instrument is given in Pig. 2, from the 
side of which one edge of the picture disk is seen to 
project. Fig. 3 shows the picture disk itself. The case 
can be readily opened and new photo, disks put in, 
bringing thus other series of pictures. In this way the 
photographic representations of hundreds of remark- 
able scenes and objects may be preserved in a very 
small space, yet always ready for interesting study and 




Fig. 2. 



Fig. 8. 



examination. The micrograph is destined to become 
a very popular and useful instrument. Mr. F. W. 
Gardam, of 58 Ann Street, New York City, is the in- 
ventor and sole manufacturer. Patented in the United 
States and foreign countries. 



Udward Swift's Comet. 

The discovery of a faint comet by Edward, son of 
Dr. Lewis Swift, of the Lowe Otservator3', Mt. Echo, 
Cal., brings once more to the attention of astronomers 
the lost comet of Di Vico. The earliest orbits of the 
Swift comet suggested that it was probably a periodi- 
cal one, and some points of resemblance in its elements 
make it quite possible that it may indeed be that in- 
teresting object. 

Di Vico's comet is the longest and least well known 
of the short period comets. It was discovered by DI 
Vico at Rome on August 22, 1844. and near the end of 
the month it became visible to the naked eye. It soon 
became evident that the observations could not agree 
with a parabolic orbit, and elliptic elements were com- 
puted by Brunnow and others, the period of the comet 
being established as 1,993 days. The next return was 
computed for 1850, but it was found that during its 
time of possible visibility its place would lie so close 
to the sun as to he overpowered by his light. The next 
return was fixed for 1855, but the object was not seen 
at that time or at any time since. It has therefore 
been known as Di Vico's lost comet. Le Verrier has 
shown that the comet was identical with that of 1678. 

The orbit which was computed by Brunnow has not 
been forgotten by astronomers, and they have by no 
means given up the hope of finding it at some time. 
Finlay's comet in 1886 was supposed to be the lost one, 
but a close consideration of its orbit shows that it is 
not the same. 

When the possibility of the identity of Swift's comet 
with Di Vico was known, the computers in this coun- 
try as well as in Europe became at once exceedingly 
anxious to secure further data. In this the Europeans 
have had the advantage, for in this country not more 
than six observations are known altogether. This 
record is not a creditable one to American astronomy. 



It is true that this object is a faint one ; at the same 
time it has been seen in a six-inch telescope at Lick 
and in a nine-inch, by Father Searle, at Washington. 
It is surprising that with all the large telescopes of the 
country the whole month of December should have to 
show only three or four American observations alto- 
gether. From this scanty data. Father Searle has 
computed a second and later orbit, but he is unable to 
prove positively the identity. 

In Europe, however, Schulhof seems quite positive 
that the two objects are the same. He expresses his 
reasons in a late issue of the Astronomische Nachrich- 
ten, reasons which it is not necessary to repeat here. 
If the identity can be proved, there are several inter- 
esting matters connected therewith, and the discovery 
is of great importance. In the first place, the redis- 
covery of a comet lost for some fifty years is remark- 
able, and further it seems curious that the comet could 
have returned again and again to perihelion and yet 
not have been seen. In this latter respect, the infor- 
mation secured within the last few years is quite to the 
point, and Schulhof suggests that an outburst might 
have made it visible for a few days in 1844 at a brilliancy 
verymuch greater than its normal brightness. Several 
comets have been observed in such outbursts, more 
particularly the Pons-Brooks comet of 1888, the Brooks 
comet of 1889,and especially the Holmes comet of 1893. 

Such is the story of the comet Edward Swift. It is 
the return of some comet, most probably that of Di 
Vico. It is most important to secure as many observa- 
tions as possible ; the more so, since in 1885 it must have 
passed very close to Jupiter and will be still more close- 
ly approached in 1897. — Boston Commonwealth. 



inexlcan Onyx. 

Mexican onyx has suffered a gradual decline in value 
for many years past. It is generally becoming 
known that Mexican onyx is not true onyx, but a spe- 
cies of marble. It is really an aragonite and is com- 
posed of calcium, oxide of Iron and magnesium. The 
presence of these last two elements gives it its beauti- 
ful color. It is said the use of African marble and 
other cheap stones is replacing it. 

Mexican onyx is easily worked and has been used 
not only for building purposes, but for ornamental 
household articles such as lamps, table tops, mantels, 
etc. It was used by the ancient Mexicans for masks, 
idols, and similar small objects. The price of all such 
articles has of late considerably decreased. Mexican 
onyx now sells in the rough at from $6.00 to $20.00 a 
cubic foot. Very large pieces bring more than this 
proportional price. When it is sawed into slabs, $3.00 
per cubic foot is added to the price. The polishing, 
furthermore, greatly increases the value of the stone. 
In many cases there is a loss of 40 per cent of material 
in preparing it for wainscoting, so that the finished 
product is worth about $6.00 a foot. The material is 
too valuable to be used in places where it would be 
exposed to the weather. 



AN IMPBOVED VAULT LIGfHT. 
According to the improvement shown in the illus- 
tration, the framing or body of the vault light is com- 
posed of channel and angle irons, braced at special 
points by T, I, or angle irons, and the construction is 
such that the lights may be arranged in any desired 
order, each light being firmly held in position by one 
of the channel irons, and the spaces between the lights 
being easily filled with cement or other suitable ma- 
terial. A patent has been granted for this invention 




CLOPP'S VAULT LIGHT. 

to Mr. George B Clopp, of No. 3028 Market Street, 
Philadelphia. The parallel flanges of the channel 
irons are tied together by bolts to form a rigid struc- 
ture, and the connected irons are surrounded at the 
sides and ends by a frame of angle irons, whose ver- 
tical members are bolted to the marginal portions of 
the connected channel irons. The entire frame is 
braced and strengthened by another set of angle irons, 
and the frame and body are strengthened by T irons, 
which support the bottom portions of the channel 
irons, and are connected with the outer angle irons by 
brackets. This light is quickly and economically 
made, as all of its parts are stock material, so that it 
may be readily connected and built up for any situa- 
tion where a vault light is desired. 
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THE NEW TELEPHONE SYSTEM OF PARIS. 

Despite its novelty, since the establishment of the 
first telephone lines dates back scarcely more than 
fifteen years, there are few industries of which we 
have had to record so numerous and so radical trans- 
formations as that of telephonic communications. 
These incessant modifications, of which it is difficult to 
see the end or even the retardation, are due in part to 
the special exigences of cities 
and states, in part to the 
unexpected increase in the 
number of subscribers and 
communications, and in part 
to the accessory services that 
are daily grafted upon the 
main service and peculiarly 
complicate the organism 
thereof. 

The system, limited at first 
to a few subscribers not far 
distant from the center of the 
city, has become extended. 
It has been necessary to sub- 
divide it by dividing the city 
into a certain number of dis- 
tricts, connected bj' an equal 
number of offices, which are 
themselves connected with 
each other by auxiliary lines 
arranged in a stellate poly- 
gon, that is to say, that per- 
mit of connecting any two 
subscribers in passing 
through two auxiliary offices 
at a maximum. After the 
city service, the progress 
made in telephony has per- 
mitted of rendering the com- 
munications interurban, and 
then, in a certain measure, 
international. Let us men- 
tion, too, the public telephone 
booths, the multiple sub- 
scribers on one line in com- 
mon, the theatrophone, etc., 
which have, each of them, 
special exigences. 

All these complications of 
service, the necessary conse- 
quences of the very success of 
telephony, have brought to 
the surface hard problems, of 
which the solution has not 
always followed the new 
needs with sufficient close- 
ness. In many cases, even, 
such or such a rational solu- 
tion has quickly lapsed into 
desuetude, and, until a new 
order, it seems as if a perfect 
telephone service of a nature 
to give full and rapid satis- 
faction to the public will 
constitute an ideal as irreal- 
izable as the philosopher's 
stone and perpetual motion. 

Such difficulties, upon 
which we cannot dwell too 
long, for the public is gene- 
rally ignorant of their exist- 
ence or does not sufficiently 
appreoiate the importance of 
them, are particularly numer- 
ous at Paris. 

The public and the admin- 
istration have fallen into hab- 
its that they will renounce 
with difficulty and that natu- 
rally render the service more 
complicated and consequent- 
ly less rapid. 

In the majority of the large 
European and American cit- 
ies, the subscriber is called 
up by the number of his ap- 
paratus. In France, we have 
still, and have had for a long 
time unfortunately, the call 
by proper name, with a tele- 
phonic population of from 
13,000 to 14,000 subscribers, 
including one hundred muta- 
tions per week, a somewhat 
floating personnel, volumin- 
ous indices that are kept open with difficulty, etc. It 
will be seen that the researches in the index lead to 
loss of time or to errors, especially when one asks for 
Mr. Durand or Mr. Levy without specifying the title 
of the subscriber with the too common proper name 
in question. The calling up of the office by the sub- 
scriber and of the subscriber by the office is effected 
by a battery, while in other countries magnetic calls 
that lead to more simple arrangements are employed. 



From another point of view, the use of exclusively 
subterranean telephone lines, generally placed in the 
sewer, increases the expenses of installation in a cer- 
tain measure and complicates the surveillance and the 
search for defects. We speak of the double line only 
as a reminder, for, sooner or later, the development of 
the electric industry will oblige all the urban lines to 
adopt what is known as the double wire system, and 




Fig. l.-ENTEANCE OF THE CABLES OF 104 CONDUCTORS INTO THE CELLAR OF THE GUTENBERG 

STREET TELEPHONE OFFICE, 




Fi-. 2.-DISTRIBUTING BOARD OF THE TELEPHONE CABLES 




THE TELEPHONE CABLES WITH LEAD 



from this point of view at least the Societe Generale 
des Telephones has, from the outset, given a good ex- 
ample by establishing all its lines according to this 
system. 

After these general considerations, let us return to 
the telephone system of the city of Paris, a simple and 
rapid expose of the successive transformations of 
which may present a certain interest. 

From July to September, 1879, scarcely three years 



after the discovery of the teJephone, three companies 
asked for and obtained concessions for the organiza- 
tion of telephone lines exploited according to three 
rudimentary systems, but sufficiently different to ren- 
der the putting of the three lines in communication im- 
possible. Soon afterward, a fusion occurred, whence 
arose, on the 10th of December, 1880, the Societe Gene- 
rale des Telephones, which, at the beginning of 1881, 
had 300 subscribers. A few 
figures will permit of forming 
an idea of the truly extra- 
ordinary development under 
gone by the telephone system 
since that epoch, and especi- 
ally since the somewhat un- 
feeling acquisition of the ser- 
vice by the state in Septem- 
ber, 1889. 

At the end of 1880, the So- 
ciete Generale des Tele- 
phones had but 300 subscrib- 
ers; at the end of 1881, the 
number had increased to 
1,602, at the end of 1883 to 
3,693, at the end of 1884 to 
3,700, at the end of 1885 to 
4,064, and at the end of 1889, 
shortly after the acquisition 
by the state, there were at 
Paris 8,306 subscribers, and, 
at the end of 1891, 9,635; while 
the figure that it will be neces- 
sary to put down for the be- 
ginning of 1895 will be 14,000, 
if it does not even exceed this 
figure. 

At the acquisition of the 
lines by the state, the tax was 
reduced from $120 to $80. and 
this reduction led to so rapid 
an increase of the number of 
subscribers that it became 
necessary to entirely modify 
the processes and the com- 
municating apparatus in 
order to respond to the re- 
quirements, which, it must 
be admitted, exceeded the re- 
sources of the art and which 
had not as yet manifested 
themselves so rapidly in any 
other city in the world, even 
in America, where, neverthe- 
less, telephony had birth, but 
where higher tariffs, with 
good reason, curtailed the 
number of subscribers. We 
say with good reason, con- 
trary to the general public 
opinion, for if, in large cities, 
the prices were low enough 
to permit from 150,000 to 
200.000 persons to become 
subscribers to the telephone, 
the latter would no longer 
render any service, in conse- 
quence of the excess of the 
number and the slowness of 
the communications. The 
expenses of establishment, of 
maintenance, and of person- 
nel would even no longer be 
covered by the receipts, since 
all the expenses sensibly in- 
crease as the square of the 
number of the subscribers, 
while the receipts, based upon 
a fixed tax, increase only pro- 
portionally. Sooner or later- 
and by the very force of cir- 
cumstances, the price of $80 
will become inadequate, and 
it will be necessary either to 
increase it or to make the 
budget support the deficit. 
The subscribers to the tele- 
phone will thus become new 
privilegees of the state. 

In 1889, at the time of the 
forced cession of its system of 
lines, the Societe Generale 
des Telephones, which had 
about 6,000 subscribers in 
Paris, was exploiting this sys- 
twelve district offices connected 
described this system in its 



tern by the aid of 
by auxiliary lines. We 
time. Its principal advantage was that of reducing 
the mean length of the subscribers' lines in a great 
measure, but it offered the great defect of giving the 
largest number of communications in passing: through 
two district offices, the direct putting in communica- 
tion being so much the rarer in proportion as the offices 
were more numerous and as each of them served a 
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smaller number of subscribers. The number of sub- 
scribers and the length of the line, on another hand, 
prevent the connecting of all the subscribers of a large 
city with a single central office. 

A selection has therefore been made of a mixed com- 
bination, and, in the general plan of the new system, 
the district offices have been reduced to four only : (1) 
An oflBce on Gutenberg Street, near the Halles, for the 
6,000 subscribers of the center, and the one that we 
shall more especially describe ; (2) an office on Wag- 
ram Avenue for 3,000 subscribers, which has been in 
operation for more than a year and does service for 
Auteuil, Passy, and the Batignoles ; (3) an office on 
Belleville Street for 6,000 subscribers, for Menilmon- 
tant. La Villette, Belleville, etc. ; and (4) a single ofiBce 
for the entire left bank, as yet in contemplation. 

These four offices will be able to do duty for about 
20,000 subscribers, plus the auxiliary, interurban, in- 
ternational and accessory lines that are ingrafted 
upon them. The number of subscribers at present 
is more than 13,000. The prophetic figure of 20,000 
will probably be reached even before the four con- 
structed or projected offices are completely finished. 
It will then be necessary (sad perspective !) to rearrange 
the line and to once again modify the system, which 
has already ceased to meet its object exactly and is no 
longer abreast of the new progresses of telephonic 
technics. The Parisian system is the tapestry of Pene- 
lope of our telephone engineers. The continuously 
renewed difficulties of the task that they have under- 
taken ought to render us particularly indulgent toward 
a service that is indisputably imperfect, but which, 
by its nature, could not even reach mediocrity in im- 
perfection. 

One will be able to obtain an idea of the complica- 
tion of the system, of the precautions to be taken and 
of the difficulties to be overcome from a simple enu- 
meration of the connections 
necessary to bring a sub- 
scriber's station to the board, 
and of the arrangements to 
be made in order that an ac- 
cident (and the causes of ac- 
cidents are numerous upon 
lines exclusively subter- 
ranean) may be quickly lo- 
calized and repaired without 
the introduction of any 
trouble into the service of the 
other subscribers. 

In order to simplify the ex- 
planation, we shall consider 
only the connections relative 
to an ordinary subscriber 
situated in the radius of the 
central office that does ser- 
vice for him. The double line 
of lead-covered wires insu- 
lated with gutta percha start- 
ing from the apparatus of a 
subscriber enters the sewer, 
where it meets other double 
lines with which it runs 
parallel as far as to a coup- 
ling box, which serves to con- 
nect seven subscribers with a 

14-wire lead-covered cable insulated with paper. The 
first grouping is therefore made by sevens. Seven 
similar cables corresponding to 49 subscribers end at 
a cutting chamber whence starts a 104-conductor cable 
(52 lines). This chamber permits of making connec- 
tions between the 49 subscribers and the 49 double 
lines. The three last double lines form a valuable re- 
serve in case of accident to a wire of the 104-conductor 
cable. 

These 104-conductor cables enter the central office 
directly. 

The length of the two-wire cables connecting each 
subscriber with a coupling box is quite feeble. The 
mean length of the seven-subscriber cables (14 wires) 
at Paris is 1'2 mile, but it reaches as many as. 3'5 miles 
for the most distant subscribers. The mean length of 
the forty-nine-subscriber cables (104 wires) is 5,250 feet, 
with a maximum of 24 miles. 

The linear insulation required for the 104-cable con- 
ductors between each wire and the covering is at least 
200 megohms to the mile, but, in practice, it reaches a 
much higher value, say from 10 to 80 times greater. 
Thanks to the construction of the cable, it is possible 
to blow into it air dried over chloride of calcium, 
which improves the insulation. 

At A, in Fig. 4, is seen a transverse section of a 104- 
conductor cable covered with its f^ inch thick leaden 
tube. 

Before going farther, it will be of interest to point 
out the reasons that have caused the substitution of 
the new cables insulated with paper for the old lead- 
covered cables of the Societe Generale des Telephones. 

The old cables insulated with gutta percha were 
formed of fourteen wires inclosed in a leaden sheath, 
whose external diameter was f^ of an inch ; the linear 
weight, 4 pounds to the mile ; the linear resistance of 
each wire, 62 ohms to the mile ; the linear insulation,' 



from 400 to 5,000 megohms to the mile ; and the linear 
capacity, 0'5 microfarad to the mile. 

These cables presented several drawbacks. They 
were costly and had a great linear resistance, and es- 
pecially a great electrostatic capacity. Moreover, they 
took up so much space in the sewer that they soon be- 
came cumbersome in the vicinity of the central offices, 
especially when the reduction in the number of such 
offices necessitated the introduction into each of them 
of a larger number of cables. 

The present main cables are of the Patterson sys- 
tem, insulated with paper and without paraffine. 
Each conductor is formed of a copper wire 0-04 inch in 
diameter, surrounded with two bands of paper, the 
first of which is wound with a very long pitch in order 
to facilitate the passage of the air, and the second with 
a shorter pitch in order to maintain the first, which 
forms around the wire a sheath in which the air cir- 
culates freely. Two conductors are twisted with a 
pitch of 8 inches and then corded in regular layers 
wound in opposite directions, so as to form a very regu- 
lar cylinder. The 104 wires (52 pairs) are afterward 
covered with a lead tube, of which the thickness is 
about l'4inch, and the external diameter but 2 inches. 

The similar cable has a linear resistance of no more 
than 40 ohms per mile and 12 microfarad per mile of 
linear capacity (per wire), while its linear insulation 
reaches 6,000 megohms per mile, and may reach 12,000 
and even 16,000 through the passage of a current of 
dry air. 

The putting of these cables under lead merits special 
mention. The strand of the 52 pairs once finished is 
placed in a stove, where it is dried before reaching the 
lead presses. These latter, which are represented Fig. 
3, consist of a hydraulic press vvhose piston exerts its 
pressure upon a piston that moves in a cylinder which 
is periodically filled with lead that has been melted in 




Fig. 4.-TKANSVEKSE SECTION 

B. End of cable receiving tlie 104 conductors. 



OF A 104-CONDUCTOK TELEPHONE TUBE (ACTUAL SIZE). 

C. Eearview and section of a cable liead showing the entrance of the 104 conductors 
of the street cable. 



a furnace, such as is represented in Fig. 3, between 
the two presses for which it does duty. The molten 
lead introduced into the cylinder of the press is kept 
at a proper temperature by a row of gas burners which 
surround the cylinder. The cable is introduced 
through the back of the press into an ajutage of ap- 
propriate form and makes its exit through the front of 
the press. Through the play of the pressure alone the 
lead is introduced into the ajutage, becomes moulded 
around the cable and pushes it forward. The temper- 
ature of the lead is such that the paper is in nowise 
carbonized, and that on its exit from the press the lead 
covering is solidified. 

Let us now return to the system of cables and wires 
of the central office. A central office for 6,000 sub- 
scribers thus receives 12,000 utilized wires and from 120 
to 130 cables, without counting the auxiliary lines, de- 
signed to connect the various central offices with each 
other. The entrance of these cables at the office into 
large iron plate boxes designed to support them and 
especially to protect them against the gnawing of rats 
is seen to the left in Fig. 1. Each cable ends in a coup- 
ling box, a sort of cast iron case, the details of which 
are seen at B and C, Fig. 4. The 104 wire cable is in- 
troduced through one of the extremities of the box, 
and the wires, separated from each other, are attached 
to 104 terminals mounted upon the anterior wall of in- 
sulating material (Fig. 4 0). The terminals traverse 
the insulating partition and project from the front 
part (Fig. 4 B). 

To these terminals are attached 104 wires forming 
two cables, of 52 wires each, and thus capable of 
doing service for 25 subscribers, the twenty-sixth con- 
ductor forming a reserve. 

These wires leave the coupling boxes, as may be 
seen, for a part of the line (Fig. 1) and reach the dis- 
tributer represented in Fig. 3. The distributer is an 



immense junction frame, the object of which is to 
permit of a direct putting in communication, without 
any other wire being touched, of any one of the 6,000 
double conductors with any one of the 6,000 numbers of 
the office. 

The object of this arrangement is easy to under- 
stand. The subscriber preserves the first number 
given him indefinitely, even when he changes his ad- 
dress, provided his new quarters be within the peri- 
meter served by the same central office. This number 
corresponds to that of the board, and is not changed 
on the latter except in case of accident thereto. But we 
have seen that between the subscriber and the office 
there are interposed multiple junctions that permit 
of replacing any one of the sections of a line that has 
become deteriorated, and, particularly, of utilizing 
the spare lines of the 104-conducter cables. The ob- 
ject of the distributer is to permit of such changes of 
cables without a change of the subscription number 
or of a communication with the corresponding num- 
ber of the central board. 

To this effect, all the 52-conductor cables starting 
from the cable ends reach the upper part and the 
rear of the distributer (Fig. 4), and end at terminals 
mounted upon large uprights arranged upon the poste- 
rior face of the distributer. The double wires coming 
from the communicating board form cables of 42 wires, 
40 of which do duty for 20 subscribers, the twenty- 
first forming a spare conductor. These wires are con- 
nected in front of the board, with terminals ar- 
ranged upon horizontal bars methodically numbered 
by groups and by units. 

The connection between any one of the cables and 
any one of the wires coming from the office is effected 
very simply by connecting the two pairs of terminals 
of a vertical bar (line) and of a horizontal bar (office) 
through a double wire. The inextricable confusion 
that would be produced bj' 
such puttings in communica- 
tion and the frequent muta- 
tions that they necessitate is 
avoided through horizontal 
frames upon which the wires 
rest in running from the front 
to the back of the board, 
before ascending, descending 
and turning to the right or 
left in order to connect the 
conductor of the board with 
the conductor of the corre. 
spending line. When a com- 
munication is suppressed the 
double connecting wire like- 
wise is suppressed, and this 
renders both the number of 
the board and the correspond- 
ing cable free. 

Finally, the following are, 
as a whole, the connections 
interposed between the sub- 
scriber's instrument and the 
central board : coupling box 
(from 7 to 50), end of cable 
(from 50 to 25), distributer 
(from 25 to 20). The 20 double 
conductors finally reach the 
telephone or multiple boards. We shall endeavor to 
follow them in a succeeding article. — E. Hospitaller, in 
La Nature. 



Tea and Cofiee Culture in Haivaii. 

It is not generally known that the cultivation of tea 
and coffee in Hawaii is rapidly becoming a matter of 
importance to our American markets. Fine qualities 
of tea and coffee are being grown successfully and it 
may be expected in the near future that these islands 
will become an important source of supply. Both tea 
and coffee grow luxuriantly and both, it is note worthj", 
are being prepared almost entirely by machinery, in- 
stead of by hand. This it is thought will compensate 
for the low wages paid to the pickers and other tea 
workers in China and enable Hawaii to rival the Chi- 
nese market prices. The tea, for example, is picked by 
machine, which gathers only the young and tender 
leaves and never makes the mistake of picking the 
tough leaves, however thick they may be. Next the 
leaves are withered, rolled and then packed without 
being touched by any hand. 

In preparing the coffee berry for market there are 
also a number of ingenious and efficient machines 
which do the work much more cheaply and in a more 
uniform manner than it could be done by hand. The 
disk pulper and the Gordon pulper are principally 
used. Several of the Hawaiian coffee planters have 
erected extensive drying houses and a large crop this 
year may be readily prepared for market. The coffee 
plant grows luxuriantly on the island in almost every 
soil. Wild coffee has even been planted among the 
highlands and in the forests, in some cases at an eleva- 
tion of over 2,000 feet, and gives an abundant crop. It 
is reported that this year a number of people are ap- 
plying for land with the intention of raising tea and 
coffee and several large plantations are being equipped. 
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Progress iu Bacteriology. 

"I believe," said M. Pasteur, many years ago, "that 
we shall one day rid the world of all diseases which 
are caused by germs." He has done much to prove 
his faith by his works, and so have others who are 
laboring in the same field. The latest achievement 
in that direction, the discovery of anti- toxin, appears 
to be one of the most important j'et made. There 
are indubitable reports from European .hospitals 
showing that the great claims at first made for it 
were not exaggerated. The use of it has cured a 
large proportion of cases of ' diphtheria, and insured 
immunity against the disease in others. Failures 
there have been, doubtless. But a comparison of the 
death rate among those treated with it with that 
among those not treated with it, but in all other re- 
spects similarly affected, satisfactorily demonstrates 
the value of the new remedy. And the disease thus 
dealt with is one of the most destructive. It has long 
been so familiar to us that mention of its name 
arouses no such horror as that of Asiatic cholera or 
smallpox •r yellow fever. Yet its ravages, in this and 
most civilized countries, are incomparably greater 
than those of the three put together. Only two 
or three diseases endemic here surpass it in num- 
ber of victims. A reasonably sure cure for or pro- 
phylactic against it will be one of the most beneficent 
inventions of modern medicine. 
There seems to be reason to be- 
lieve, also, that the recently de- 
vised system of inoculation 
against Asiatic cholera will be pro- 
ductive of good. It was pretty 
carefully tested this last fall in 
India, and the results have now 
been published. The disease was 
accidentally introduced into the 
Gaya jail, where there were 433 
prisoners. Of these, 315 were in- 
oculated. The remaining 318 were 
not. All were equally exposed, 
and, apart from inoculation, were 
treated exactly alike. Daring 
the first five days after inocu- 
lation nc material difference be- 
tween the two classes was observed. 
Among the inoculated there were 
5 cases of cholera and 4 deaths ; 
among the others, 7 cases and 5 
deaths. The next three days, the 
sixth, seventh and eighth after 
inoculation, showed some con- 
trast. Among the inoculated there 
were 3 cases and 1 death ; among 
the others, 5 cases and 3 deaths. 
But after the eighth day the con- 
trast was most marked. Among the 
inoculated there was not a single 
case of cholera, while among the 
non inoculated there were 8 cases 
and 3 deaths. It will be re- 
membered that Dr. Haffkine said 
the inoculation would only be 
fully operative after about ten 
days. The actual results are two 
days better than he claimed. It 
would be premature to say that an 
infallible preventive against chol- 
era has yet been discovered ; but 
certainly this showing is signifi- 
cant. A third series of researches 
in bacteriology has marked the 
year. Hitherto no specific bacillus 
has been discovered in the lymph 
of cowpox or smallpox, and the 
failure to find it has raised some doubts concerning 
the validity of the germ theory itself. An elaborate 
series of experiments has convinced Dr. Klein that 
such a bacillus exists, and may be found if the lymph 
be examined at proper time. But at the time when 
the lymph is taken for the purposes of vaccina- 
tion, the bacilli have already perished iu the process 
of sporulation. Hence the lymph is found to con- 
tain no bacilli, but only spores. Dr. Klein believes he 
has discovered the actual bacillus, but his attempts 
to cultivate it have not yet succeeded. It is reasonable 
to expect, however, that these attempts will one day be 
successful, and the bacilli of smallpox, as are those of 
other communicable diseases, will be cultivated in an 
artificial medium, thus ridding vaccination of the most 
serious objections now urged against it. — New York 
Tribune. 

» « ■ I » 

Ne\r Foreign Postage Rates. 

The new rates for foreign postage and registry have 
just gone into effect. The rate of letters to all parts of 
the world, excepting Canada and Mexico, will be 5 
cents per half ounce. The rate to Canada and Mexico 
will remain the same as the domestic rates. Postal 
cards to all parts of the world will be two cents. The 
fee for registering a letter will be 8 cents, instead of 10 
cents. Printed matter will be charged 1 cent per 
pound. 



Correspondence. 



Tlie Kusslaii Tliistle. 

To the Editor of the Scientific American : 

Referring to your article on the Russian thistle, issue 
of December 39, 1894, page 406, I would suggest the 
advisability of the government sending some one to 
the native home of the thistle to find such natural 
enemies as may be possible, either insect or fungoid. 
There must surely be one or both. The success of 
Koebele against scale and other similar work may in- 
dicate that even noxious weeds could be kept in check. 

Lincoln Fowler. 
Phoenix, Arizona, January 9, 1895. 

» < « > » — 

COMBINED FTTNCH AND SHEARS. 
To the Editor of the Scientific American : 

In your issue of January 13, 1895, you give an illus- 
tration and description of a hydraulic punch used at 
Cramps. I would say that this punch [shown herewith] 
is not hydraulic, but worked by steam power, having an 
independent engine attached to the back of the punch. 
The engine makes some 170 revolutions per minute, 
the fly wheel of which is shown in your cut, that being 
the front. The machine is a combined punch and 
shears. That at the left of the illustration being a 




COMBINED PUNCH AND SHEARS. 

punch for rivets, etc., the punch in the front being for 
larger holes, and the shears being to the right, not 
shown in the picture, all of which are worked by the 
engine. The punch is thrown in and out of gear by a 
counterbalance weight, worked with a couple of ropes 
by an attendant. Stephen P. M. Taskeb, Jr. 

Cramp Ship Yard. 



Artificial lUuml nation. 

The Lancet, London, has lately investigated the rel- 
ative merits of the various systems of illumination now 
in vogue, among them the incandescent gas light sys- 
tem of Welsbach. The following are the results : The 
incandescent system of electric lighting must, of course, 
rank first from the point of view of health, since it 
affords a soft, agreeable light, without giving rise to 
any vitiation of the air ; there is no combustion, and, 
consequently, there are no products of combustion, 
complete or incomplete. From the same point of view 
we are bound to place next, in the face of the result of 
our present inquiry, the incandescent gas light in its 
improved form. It is even less productive of carbonic 
acid gas than the average oil lamp, and consumes not 
quite one-lialf less gas than the existing type of 
burners, giving rise, therefore, to the evolution of half 
the heat and half the amount of carbonic acid gas, 
while its illuminating power expressed in candles is 
more than three times as great as the best ordinary gas 
burners or the incandescent electric lamp, each of 
which does not generally exceed 16 candle power, un- 
less a very great expense is no object to the consumer. 
We are far from saying that the incandescent system 
of gas lighting has attained to the highest pitch of 
perfection ; still, we are well within bounds when we 
regard it as the system of gas lighting which utilizes 
most efficiently and most economi- 
cally the full powers or duty of coal 
gas as an illuminating agent. Some 
have expressed fears that the 
burner is a delicate instrument — 
much too delicate— for the part it is 
destined to fulfill ; but we have 
found with ordinary care — and care 
is well worth a little exercise in view 
of the enormous advantages the 
system affords — that these fears 
neec' not exist. We understand 
that in practice the average life of 
a mantle, taking risk of breakage 
into consideration, is between three 
and six months, but the mantles 
have been frequently known to last 
over a year, at the end of which 
time their lighting efficiency was 
still good. One more important 
point, already slightly touched 
upon, is that, in spite of its high 
illuminating powers, this burner 
does not require a gas possessing 
any special illuminatintj; value it- 
self ; and as it is the maintenance 
of a high illuminating value which 
contributes in a large measure to 
the cost of coal gas, the general 
adoption of the incandescent sys- 
tem of gas lighting would probably 
lead to the production of a cheaper 
gas, possessing little illuminating 
power, but adapted equally well 
for the incandescent gas burner, 
which would then contrast more 
favorably with coal as regards cost 
for heating purposes. The produc- 
tion of a cheaper gas since the in- 
troduction of the incandescent sys- 
tem of lighting has, we believe, en- 
gaged the serious attention of engi- 
neers, chemists and others, and we 
may expect to hear more on this 
important question before very 
long. To hygienists this is an ex- 
tremely important aspect of the in- 
candescent gas system, inasmuch as 
it is obvious that the introduction of cheaper gas, by 
its more extensive employment for fuel, would tend to 
free London from the reproach of being a city which, 
during the greater part of the winter, is enveloped in 
vilely suffocating fogs. There is, therefore, we think, 
a future for the new system of far-reaching importance 
to the community. 



Dyed Orasses. 
If natural dried flowers are scarce, the void is 
filled by the many beautiful grasses now used to so 
large an extent. Foremost is the Vera grass, with its 
bold and striking tree-like plumes, now very largely 
imported and dyed in various tints — salmon pink, 
canary, autumn tints, a combination of red, orange, 
golden brown, shades of green, pink, and magenta, 
the newest being heliotrope, as fashionable in artifi- 
cial flowers and grasses as in those of nature; and next 
in importance is the Pampas grass in magnificent 
plumes, undyed and dyed in various colors. Some 
novel Japanese and African grasses are strikingly 
handsome; the latter are from the Congo, some in rich, 
dark colors, and some delicately silky; they include 
the "Elephant" and "Congo" reed grasses. Barley 
and oats are seen dyed in very pleasing colors, one be- 
ing a bright bronze. Eulalia, Bromus, Briza, Brian- 
thus, Lagurus, Panicum, and others, with dyed forms 
or tbe feather grass in abundance. 



Ornamenting Glass. 

Anew method of ornamenting glass has been dis- 
covered recently by Gorlitz, of Zurich. The method is 
not a very expensive one and the results obtained are 
said to be very beautiful. The design to be reproduced 
on the glass is first engraved on "positively" on a 
printing plate of rubber, and this plate after being 
coated with varnish is pressed against the glass. The 
glass is then covered with bronze powder or other 
suitable material. The portions forming the design 
will remain empty and therefore transparent. The 
glass is then placed in a frame which has a backing of 
strong paper board, over the front of which is mounted 
a bright sheet of tinfoil or tin plate. It will be seen 
that the design will therefore be shown by a reflected 
light through the transparent portions of the glass, 
while its other parts will form a background stamped 
in relief. The common plan for producing enameled 
writing and designs in relief on glass has been to 
apply enamel paint by means of a brush. 
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THE ELECTROPLATING OF THE HULLS OF IBON 
SHIPS. 

Paints and compositions innumerable have been 
tried to prevent marine growths from forming upon 
iron and steel vessels below the water line. Mr. 
Theodore D. Wilson, late chief naval constructor, says, 
"Thousands of dollars have been expended in the test- 
ing of protective and anti-fouling paints and com- 
pounds with very little encouragement to further ex- 
periments." The process of Mr. Thomas S. Crane, of 
East Orange, N. J., patented May 30, 1893, controlled 
by the Ship Copper Plating Company, of New York, 
has just been put to a practical test in coating the iron 
hull of an ocean tug 98 feet long with copper to the 
thickness of one-twentieth of an inch. The tug is be- 
ing treated in a dry dock in Jersey City, but it is ex- 
pected to coat new ships before they are launched, to 
save the expense of docking and loss of time. 

The destructive effect of barnacles on the hulls of 
the ocean liners and war vessels is well known. Some 
idea of the saving in cost by using the new process 
may be gained from the statement of Philip Hich- 
born, the U. S. naval constructor, in his reportj to 
Congress, in which he says that to dry dock, clean, 
and paint the cruiser Chicago in any port would cost 



size is about five feet square, is securely placed in 
position, and after being shored up against the vessel's 
bottom, is calked around the edges with cotton and 
oakum till it is water-tight. Then it is filled with 
strong acid solution for twenty-four hours, which 
cleans the plates. The acid bath is removed, the spot 
washed thoroughly, then the wooden bath is filled 
with a solution of copper cyanide, and a current of six 
volts and 900 amperes is applied. The action of the 
cyanide solution is two-fold— it assists in cleansing 
the plates and also causes a firm film of copper to adhere 
in the next stage of the process. The cyanide bath is 
removed after having been allowed to act for twenty- 
four hours, and a solution of copper sulphate is sub- 
stituted. Large copper plates are used as anodes; the 
current is reduced to three volts and the amperage re- 
mains the same. 

The deposition of copper takes place immediately, 
and the process continues until copper has been de- 
posited to the thickness of ^5 to xV ot an inch ; the 
current is then stopped, and the bath removed. The 
deposition of the copper usually requires about four 
days. The coating is closely adherent, and cannot be 
removed except by chipping with a cold chisel, in 
which case a portion of the iron usually comes away 



the electro-plating baths in operation, as applied to 
the bottom of the tug Assistance as above described. 



The Cost of Electric Transmission of Power. 

At a recent meeting of the North of England Institute 
of Mining and Mechanical Engineers, at Newcastle, Mr. 
Alex. Siemens, president of the Institute of Electrical 
Engineers, read a paper on "The Cost of Electric 
Transmission of Power." He said that some time had 
elapsed since Lord Armstrong and Sir William Sie- 
mens installed electricity for this purpose, as well as 
for lighting, at their respective residences at Cragside 
and Tunbridge Wells. Those applications of electric 
transmission were perfectly successful, though it was 
only lately that the transmission of electric power had 
been taken up in earnest. First of all electric tram- 
ways were developed, and their rapid extension was 
suflBcient proof that reliable electric motors could be 
erected and would work reliably and without trouble. 
There was a belief in the minds of some people that an 
electric motor cost about as much for repairs as a 
steam locomotive did for coal. His firm had electric 
motors on tramways which had run 60,000 miles with- 
out any repairs whatever. If they made a motor suffi- 
ciently strong, so that it could do its work comforta- 




THE ELECTROPLATING OF THE HULLS OF IRON SHIPS. 



about $12,000, and that on the average it would be 
necessary to do this three times a year, making 
$100,000 for a three years' cruise. Only a short time 
ago one of our war ships burned 1,000 tons more of coal 
on her homeward trip from Eio than on her journey 
there, and her speed was two or three knots less per 
houi because of a foul bottom. From the hulls of the 
Alert and Atlanta twenty-five tons of barnacles and 
incrustations were removed. Some of the foreign 
navies resort to the cumbersome method of covering 
the vessels with planking, which is in turn sheathed 
with copper. A coating of copper will keep barnacles 
off the hulls, and will also prevent the pitting and cor- 
rosion to which iron and steel vessels are now sub- 
jected. 

By the new process, which we illustrate, the copper 
is electrically deposited in sections upon the surface of 
the vessel in successive rows, and the joints of the sec- 
tions are overlapped during the electro-deposition in 
such a manner as to perfectly unite the whole coating 
of the vessel. The entire surface below the water line, 
including the riveted laps of the steel sheets, the keel, 
the stern and rudder post, are thus protected by an 
unbroken metallic sheet of copper. The baths are 
open upon one side, which is applied to the hull of the 
vessel, and our illustration shows the bath actually 
applied to the hull of the tug Assistance while sup- 
ported upon blocks in the dry dock. 

The method is a triple one. The bath, which in 



with it. The lapping of the coatings has been al- 
ready described. There is no chance for galvanic 
action to set in except by a blow or grinding upon a 
rock which might cut through the film. But after such 
a blow the vessel would undoubtedly have to be docked 
for repairs and a small bath could be applied to recop- 
per the defective spot. The plating of propellers will 
be of particular value, as the least bit of corrosion in- 
terferes seriously with their efficiency. Of course in 
practice a large number of tanks or baths would be in 
use, and it is expected that an ocean steamer of the 
largest size (600 feet long) could be completely plated 
in four weeks. 

Experiments have been made on the copper coating, 
using sea water which has been brought from ten 
miles out at sea; it is found that this water has no 
effect on the coating. To Mr. Henry Bergfels, the 
plater of the tug, much credit is due in the way of 
overcoming difficulties, which naturally arise in a new 
undertaking of this description. It is now expected 
that an elaborate plant will be built to accommodate 
vessels of large size if the Assistance proves to be all 
right in actual sea trials. The success of the plating 
stage of the process is assured, and all that is now 
needed to demonstrate the success of the process as a 
whole is a test in actual service to see if the coating 
has the permanency which there is every reason to 
believe it possesses. 

Our engraving is from a photograph showing one of 



bly, it would not use up the brushes. Mr. Siemens 
then described the system of electric transmission in 
use in the works of Messrs. Siemens Brothers & Com- 
pany, at Woolwich, which has been put in to succeed 
steam power. He said the works were lighted from 
the same currents. If engineers introduced electric 
power for pumping or hauling in mines, ihey could use 
the same mains for lighting purposes, and they would 
find it worked perfectly well. Having given the result 
of careful experiments as between steam and electrici- 
ty, he said there could be little doubt about it that for 
new works electric transmission was the cheaper. 
Whether a change from the old system to electric 
transmission could be recommended could only be de- 
cided by the local circumstances. As a rule, electric 
transmission was most valuable where power was re- 
quired to be transmitted to various and distant por- 
tions of the works, and especially in such places as 
mines, etc. By the conversion the colliery owner 
would save sufficient to repay the outlay in ten years. 
In other words, the cost of erecting the plant for the 
year would be less than the present cost by an amount 
equal to 20 per cent of the outlay. 

■ ( I > ■ 

Lord Kelvin holds that the internal heat of the 
earth has nothing to do with climates. The earth, he 
says, might be of the temperature of white hot iron 
2,000 feet below the surface, or at the freezing point 
50 feet below, without at all affecting a climate. 
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FHOTO6BAPH OF THE PABIIAL ECLIPSE OF THE 
MOON, SEPTEMBER 14, 1894. 

The accompauying photograph of the partial eclipse 
of the moon on September 14 and 15, 1894, was made 
with the 10 inch equatorial refractor of this observa- 
tory, with photo connecting lens placed in front of the 
visual objective. The diameter of the moon's image 
in the principal focus is about one inch, 
which is enlarged bj- a positive photographi- 
cally corrected enlarging lens to four and 
one-half inches. This enlarged image is 
taken direct in the telescope at the time of 
exposure. 

The time of exposure for this negative was 
two seconds. The driving clock of the tele- 
scope was regulated to lunar rate, so that 
the moon's motion was accurately fr /lo' ;ed. 

This photograph was made at the time of 
greatest obscuration, or half past eleven, 
and shows the diffused circular outline of 
the earth's shadow. 

William R. Brooks. 

Smith Observatory, Geneva, N. Y. 

^ <t > »i 

Tbe Interstate Commerce Report. 

The eighth annual report of the Interstate 
Commerce Commission, which recently ap- 
peared, deals with the year ending June 30, 
1893. At that time there were 176,461 miles 
of steam railways in the United States open 
for traffic. This was an increase of 4,897 
miles for the year. The total number of 
persons employed by the railways was 873,- 
602, or about one in every seventy inhabit- 
ants of the United States. Notwithstand- 
ing the comparatively small mileage added 
during the year, 52,187 new employes were 
taken on during the same period. This in- 
crease may be attributed to the large num- 
ber of additional men required for signaling 
purposes, for workers in freight yards and 
for porters in passenger stations. Since 
June, 1893. nearly one-third of the entire 
railway mileage of the United States has 
been in the hands of a receiver. The gross 
capitalization of the railways of this country 
was reported as $10,506,235,410, or at the 
rate of $63,431 per mile. These figures do 
not seem excessive when compared with the 
capitalization of the English railways. Some 
years ago it was estimated that the railways 
of England were capitalized at a rate of $185,000 a 
mile. A receivership on an English railway, especially 
for a trunk line, is not of frequent occurrence, so that 
we can safely assume that a part of the responsi- 
bility rests with our State laws, which fix rates too 



was in a terrible plight. A shell burst through her 
deck and she slowly foundered. In the Chih Yuen 
nearly all the woodwork was burned away and there 
were 200 shot holes in her, mostly from machine guns, 
before she sank. 

The Japanese cruiser Yoshino threw 3.750 pounds of 
projectiles a minute, able to pierce any but the thick- 
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est armor. The scene during the heat of the conflict 
was appalling. The fusillade swept away masts and 
funnels, shattered conning towers, pierced the gun 
shields and the hulls. Above the armored deck all 
was reduced to total wreckage. The battered ships 



low to be profitable, and federal laws, which prohibit with gaping sides were kept from foundering by the 
railways from making agreements among themselves steam pumps, which were constantly at work. When 



to reduce unprofitable competition. 



BEPAIBING CHINESE WAB SHIPS. 

In our issue of January 12 we described the great 
battle of the Yalu River, the most important naval 
engagement since the advent of iron and steel in ship- 
building. We now illustrate the repairs which were 
made to one of the vessels of the Chinese navy, which 
had been riddled with shot from Japanese war ships. 
After the retreat, the remnant of the Chinese fleet 
steamed away toward Port Arthur, the Woolwich of 
China, to make repairs. Port Arthur, where many of 
the vessels engaged in the 
Yalu battle were put in a 
seaworthy conditi.jn, was 
afterward taken by the 
Japanese. 

The Chinese admiral 
opened the Yalu engage- 
ment on September 17, 
1894, at a distance of about 
7,000 yards. The firing at 
the outset was indifferent, 
but the Japanese gunners 
improved their aim as the 
distance began to lessen. 
The Chinese barbette ship 
Ting Yuen was the first to 
suffer any severe injury, a 
Japanese shell bursting 
in her battery. Two of 
the big guns of the battle 
ship Chen Yuen were dis- 
abled and she was left de- 
fenseless, except for her 
secondary battery. She 
had 120 shot holes in her 
sides when she steamed 
away. The Ching Yuen 
was soon riddled with 
shells. The Chao Yung 
ran ashore and became a 
target for the Japanese 
gunners until she was set 
on fire. The King Yuen 



dusk came, the vessels, listing badly, steamed slowly 
away. When the contending fleets separated, it is be- 
lieved that they were both short of ammunition. The 
greater part of the damage inflicted to the Chinese 
vessels was done by shot, and not by ramming or tor- 
pedoes. 

The details of the condition of the vessels during 
the conflict was terrible. Some of the foreign officers 
on the vessels of the contending fleets give sickening 
accounts of carnage. One of them expressed an opin- 
ion that if the European rulers could have seen the 
condition of the decks of the Chen Yuen, they would 



have forsworn war forever. A shell glanced from the 
steel deck of the Chen Yuen and went through her 
conning tower, shattering everything. A lieutenant 
was in the act of speaking to the engineer ; he was 
blown to pieces and his head was left hanging on the 
speaking tubes. The .woodwork in nearly all of the 
vessels was very much splintered and inflicted many 
painful wounds. In the first meeting of the 
Chinese and Japanese sea force, near Che- 
mulpo, on July 12, the details are even more 
horrible. On the Yang-wei everything was 
a ruin. The funnel had been shot away to 
within four feet of the deck. As forced 
draught was used, the men rigged a jury 
stack of sheet iron and canvas supported by 
a derrick. A hose was kept playing con- 
stantly on this makeshift funnel to prevent 
it from taking fire or melting. Down in 
the boiler room naked coolies shoveled coal 
for dear life ; gin was as free as water for 
them, and whenever a man lagged he was 
urged on with blows from a thick club 
made of rubber belting. The draught 
was so intense that a continuous sheet of 
flame poured from the funnel. The main 
deck was a lake of blood an inch thick. 
Floating in the deeper parts were fragments 
of bodies, and here and there a writhing 
human being whose tortures were not yet 
ended. Whenever a man was found hope- 
lessly wounded, the surgeon gave him in- 
stant relief from his agony. He carried an 
atomizer filled with prussic acid, and when 
a man was found who was fatally injured, 
he sprayed the poison intotheman's mouth 
and nostrils. The dying men craned their 
necks forward eagerly to escape the torture 
they suffered. The shattered remnants of 
humanity were thrown overboard and the 
vessel, with gaping sides, steamed to Shang- 
hai. 

Many nautical authorities are of the opin- 
ion that the work of the Japanese navy 
is the most successful since the time of 
Nelson. Captain Mahan thinks that noth- 
ing in the engagement will point to a re- 
modeling of war ships, but it will certainly 
largely affect their equipment. The 66 ton 
guns of the Japanese fleet did good work, 
but it was not the large guns, which will 
send a 750 pound shot through the best ar- 
mcr made in Europe, but the rapid-firing guns which 
decided the battle by turning the decks into shambles 
and destroying gun mounts, stacks, fighting tops and 
conning towers, as well as riddling the hulls. 

One battle cannot, of course, determine all the ques- 
tions of naval construction, but the teaching of the 
battle of the Yalu seems indisputably in favor of 
swift cruisers armed with rapid-firing guns. 

The conflict seems to have definitely decided that 
woodwork is out of place in war vessels. Baron von 
Sterneck de Ehrenstein, the chief official of the Aus- 
trian navy, says, in speaking of the Japanese cruisers 
being able to hold their own against the Chinese iron- 
clads : " This fact has opened the eyes of the great 
powers, and induced them to give greater attention to 
the construction of cruisers in the future." 

♦ ■ » ■ ♦ 
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A Bridge of Concrete. 

A concrete bridge having a clear span of 164 feet and 
26 feet wide was recently 
constructed over the Dan- 
ube at riunderkingen, in 
Austria. Stone is scarce 
and dear there, while good 
Portland cement is pro- 
duced in large quantities. 
The centering was covered 
with oiled paper, on which 
the concrete was laid, con- 
sisting of 1 part cement, 
33^ parts sand, and 5 
broken stone, all tho- 
roughly mixed. Blocks of 
this concrete have shown 
a resistance of 187 tons per 
square foot in seven days, 
235 tons in twenty-eight 
days, and 308 tons in five 
months. The concrete was 
applied in layers 12 inches 
thick, starting at the 
abutments and working 
toward the crown, where 
it is 334 feet thick; mid- 
way to the crown it is 4J^ 
feet thick. The time spent 
in laying the concrete was 
only nineteen days, and 
ten days after the centers 
were struck. The deflse- 
tion proved less than 4}^ 
inches. 
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THE BOULEVARD LAFAYETTE, IN THE CITY OF 
NEW YOKK. 

We have already described and illustrated the Har- 
lem River Driveway, extending along the edge of the 
Harlem River from 155th Street to the north, and ter- 
minating at Dyokman Street, near the north end of 
the island, a road designed to provide a speedway 
for horses. While this work has been going on, 
which is destined to result in the development of a 
magnificent park region along the banks of the Harlem 
River, a similar work of equal or greater importance 
has been in progress, and is now nearly completed, on 
the west side of the island of New York, along the 
banks of the Hudson River. The backbone of New 
York is, to a great extent, primitive gneissoid rock, 
and the shores of the Hudson River, in many places 
precipitous as those of the Harlem, are composed 
largely of this formation. Starting at the intersec- 
tion of the Boulevard on the line of the Eleventh 
Avenue, the Boulevard Lafayette, the work to which 
we have alluded, runs westerly a short distance and 
then, turning to the north, winds along the bank of 
the river, high above its level, until, in the neighbor- 
hood of In wood, it turns to the east and intersects 
Dyckman Street. Most of the work upon it is done, 
and next summer, it is believed, will see it completed. 

By an act dated June 15, 1868, what is known as 
the Boulevard, corresponding to the old Bloomingdale 
Road, was designated as extending from Fifty-ninth to 
One Hundred and Fifty-fifth Street. By an act of 
June 18, 1873, the Boulevard was ordered to be opened 
and widened from One Hundred and Fifty-fifth Street 
to the present Dyckman Street, 100 feet being assigned 
as its maximum width. An ordinance dated October 
16, 1891, empowering the Department of Public Works 
to do the work, went before the Mayor and was ap- 
proved. The law empowering the Commissioner of 
Public Works to open the Boulevard to any width 
within the 100 foot limit appears among the laws of 
1891, chapter 219, and the name of Boulevard given by 
an act of 1870 to this portion has been changed to the 
Boulevard Lafayette, a most appropriate name, on ac- 
count of the revolutionary associations of the region. 
The bird's eye view shown at the foot of the cut 
gives the general course of the road, and shows how, 
connecting with Dyckman Street, it will lead to the 
northern end of the Harlem River driveway. But 
this is not all. At the point of connection of the Boule- 
vard Lafayette with Dyckman Street, the old Bloom- 
ingdale Road, or Broadway, a fine macadamized bou- 
levard, passes, leading to Kingsbridge, Yonkers, and 
the country north thereof, and running south to the 
city. Then between Broadway and the Boulevard 
Lafayette is another boulevard, known as Fort Wash- 
ington Avenue, so that a number of circuits and 
openings and outlets are provided irrespective of the 
Harlem Driveway. 

Starting at about 155th Street on the south side 
and winding through Audubon Park, the view at the 
upper right hand corner of the cut shows what may be 
termed the opening of the new Boulevard. It soon 
reaches the river, and our other views are drawn at 
different points along the line. Some are drawn look- 
ing north and others looking south, the river, which 
lies to the west of the Boulevard, showing how each 
view faces. The 100 foot width has been included in 
the survey, but owing to the expense, the road for the 
present has been made but 60 feet wide. This 60 feet, 
however, has been measured in from the western line 
of the survey, so that any future widening will be done 
by cutting into the hillside toward the east, the level 
of the road being definitely fixed by the present opera- 
tions, and the retaining walls being adapted for the 
ultimate widening. In some parts the ground is ex- 
ceedingly steep and rocky, and along the western edge 
at many places a high retaining wall has been built, 
laid dry and to a batter of three inches to the foot. 
The roadway proper has been given a uniform width 
of 40 feet. As the bottom or foot of the retaining wall 
marks the western limits of the 100 foot space, it is ob- 
vious that the area available for the sidewalk varies. 
In some places, where the wall is 45 feet high, the bat- 
ter alone occupies over 10 feet of the width which the 
sidewalk would otherwise have. The sidewalk space, 
therefore, varies from 10 to 30 feet. In order to get 
filling and stone for the wall, the contractor availed 
himself of the fact that the 100 foot width was at the 
disposal of the city and cut into the hillside for filling, 
so that in many places the excavation has practically 
reached the 100 foot limit without the city having to 
pay anything extra. The sidewalk will be curbed and 
flagged and the roadway be left as a first-class dirt 
road, so that a speedway will really be available and at 
the service of the horsemen of the city within a few 
months. 

The views from the road are superb. From its re- 
taining wall and western edge a precipitous woody 
and rocky hillside descends to the river edge, along 
which wind the tracks of the Hudson River Railroad. 
Then the waters of the Hudson River, at this point 
about a mile wide, extend to the Palisades, which rise 
from three to five hundred feet, a most impressive 
feature and one which is to be hoped will be soon pro- 



tected by legislation from destruction by blasting. 
Near the southern end of the Boulevard, beginning 
at about 170th Street, a city park is to be established. 
This embraces the area approximately bounded south 
and north by 170th and 183d Streets, and bounded on 
the east by the Boulevard and on the west by the 
river. It includes Fort Washington Point, seen in the 
bird's eye view projecting to the west into the Hudson 
River, one of the most picturesque spots on the island. 
This park is destined with its long water front to form 
the most beautiful of our city parks, but the three 
miles of the Boulevard Lafayette alone will almost 
represent a park. The unexcelled beauty of its views 
can only be judged by actual inspection. Those con- 
versant with the driveways of other cities here and 
abroad say that the Boulevard Lafayette is the most 
beautiful boulevard in the world. From one point 
upon it the Hudson River can be seen running north- 
ward as far as Tarrytown. We hope later to recur to 
the subject. 

The work has been in direct charge of Mr. W. M. 
Dean, superintendent of street improvements, and 
has been executed by Mr. Rhody McLaughlin, con- 
tractor. 

» I » I » 
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Periodical Comets I>ae in 1895. 

BY W. T. LYNN, B.A., F.R.A.S. 

Two comets of short period are due to retumto peri- 
helion in the course of the present year, but whereas 
one of these, which is in view while we write, hai been 
seen at no fewer than twenty-six returns and consecu- 
tively since that of 1818-19, when it acquired its name 
from that of the illustrious astronomer who investi- 
gated its motions and calculated its orbit, the other 
has hitherto been seen at only one appearance. 

The first comet is, of course, our old friend Encke, 
which was first discovered by Mechain, at Paris, on 
the 17th of January, 1786, and first seen the present 
appearance on the 31st of October, 1894, at Nice, being 
then in the constellation Pegasus, very near the place 
predicted for it in the ephemeris of Dr. Backlund 
(Astronomische NaBbrichten, No. 8,368), who, we re- 
gret to notice, st-\hes \ at this is the last time that he 
will be able t~> uri i >rttike its calculation. The comet, 
he finds, wi.l v as.- it.-> perihelion on the 4th of February, 
the last (iia^ if, wjiS iu that position was on the 18th of 
October, :SH, ( ii w i /ih occasion it made one of its very 
near app oi',lits to t i- planet Mercury. 

The othe.' i omet uue in 1895 was discovered at its 
first appearance on the 16th of July, 1884, by Prof. 
Barnard, now of the great Lick Observatory in Cali- 
fornia, but who was then at Nashville, Tenn. Although 
thus discovered in the northern hemisphere, the comet 
remained throughoutthat appearance in the southern. 
Dr. Gill and his assistants afterward obtained a num- 
ber of observations of it at the Cape of Good Hope, 
and it was also observed at Melbourne and other places, 
but was always very faint and difficult of observation. 
Its orbit was determined by Herr Berberich to be one 
of short period, amounting to only about five and a 
half years; but its position at the return expected in 
the winter of 1889 was exceedingly unfavorable, and it 
was not seen. Another appearance will be due in the 
summer of the present year. Herr Berberich calcu- 
lates (Astronomische Nachrichten, No. 3,360) that it 
will then be somewhat brighter than at the return 
when it was discovered in 1884, and that its perihelion 
passage will probably take place on the 8d of June. 
Its distance from the sun, when least, is nearly equal 
to that of Mars. — Knowledge. 



Curious Foods of the Fishes In the Neiv ITork 
City Aquarium. 

The work of providing suitable food for the many 
varieties of foreign and domestic fish in the New York 
City Aquarium makes a very curious and interesting 
study. The food provided is as nearly as possible like 
the food the fish eats in its natural free state. The 
fish are fed once a day at a regular hour. The live 
food is placed in the tanks and is soon captured 
by the fish, and the dead food is thrown into 
the pools as required a.nd the part not used is after- 
ward taken out to keep the pool clean. It is found 
necessary to have as much variety as possible in fish 
foods, since the fish are very fastidious in their diet 
and often refuse to eat the food offered them. 

The live food consists of clams, shrimp, killies, crabs, 
and a variety of small fish. Clams are used in large 
quantities, being cut up into sizes to suit the fish. 
For sharks and such large fish live menhaden are 
placed in the pools. The skate and the dog fish eat 
large snails, the striped bass are fed on soft crabs. 
The smaller fish require especially prepared fish. If 
clams are fed them, for instance, they have to be cut 
up into mince meat or else carefully scraped. The sea 
anemone, for instance, are fed on crabs and the soft 
parts of oysters, and it is necessary to place these par- 
ticles of food on forks to place them within the ane- 
mone's reach. The sea horses are especially delicate 
feeders, and great care is taken in preparing their food. 
A minute crustacean is sometimes put in their tanks. 
Shrimps are also used at times for this purpose. They 
must be perfectly fresh, however, and be served with 
the greatest care to make it resemble the sea horse's 
natural food. 

The barnacles are provided with a net which they 
move through the water to secure their food, and are 
also very particular in their fare. The juice of clams 
or oysters is usually fed to them by dropping it in 
the water directly above them. The barnacles sub- 
sist on the fibers of the moUusk. The smaller crusta- 
ceans are fed with very small pieces of young hermit 
crabs, snails, lobsters, etc. The coral polyps and other 
very small varieties are fed in a similar way. Great 
care is always exercised to provide the best quality of 
food and to varj' it so as to make it appetizing to the 
fish. The work of feeding and the antics of the fish 
while eating are well worth watching. The feeding 
hour is indeed by far the most interesting part of the 
day in the great aquarium. 



Flionograiih versus Graphophone. 

A decision was rendered in the Supreme Court of the 
District of Columbia on December 24, in the suit which 
had been pending for nearly two years, brought by the 
American Graphophone Company, nominally against 
the Columbia Phonograph Company, but the real 
parties defendant being Thomas A. Edison and the 
Edison Phonograph Works. It was alleged by the 
American Graphophone Company that the original 
Edison tinfoil phonograph was a failure, as the sound 
records it made were not accurate, permanent, nor 
capable of being reproduced as often as desired, could 
not be detached from the machine, handled, and trans- 
ported, and that the art as now known was created by 
the inventions of Alexander Graham Bell, Chichester 
A. Bell, and Charles Sumner Tainter, who began their 
work under the auspices of the Volta Laborator Asso- 
ciation, and whose patents were afterward acquired by 
the American Graphophone Company, and that every 
phonograph, every phonograph cylinder, and every 
phonograph record became practical and valuable 
only so far as it relied upon the principle of engraving 
the record as distinguished from the abandoned 
method of indenting, used in Edison's original tinfoil 
phonograph. No testimony was taken for the Colum- 
bia Phonograph Company in the case, and when the 
time limit fixed by the court had almost expired the 
defendant withdrew counsel and allowed a decree by 
default. The court finds for the American Grapho- 
phone Company on every point, issues a decree of in- 
junction against the defendants, and orders an ac- 
counting by the auditor of the court. Other suits are 



Eiucifer match Inventor. 

It has been generally believed, and we gave the state- 
ment some years ago in the Leisure Hour, says the 
editor, that the invention of lucifer matches was due to 
Mr., now Sir Isaac Holden, M.P., who still survives as 
one of the oldest members of Parliament. This was in 
1839, as we then said. In boyhood, before that time, 
a little bottle of phosphorus in a case was the ne plus 
ultra of invention, and was used instead of the ruder 
flint and steel with tinder, either for domestic purposes 
or for the surreptitious midnight feasts of schoolboys. 

It turns out that the real inventor was John Walk- 
er, an apothecary of Stockton, two years earlier, in 
1837. In a lecture in the Borough Hall of Stockton on 
"Methods of obtaining light and tire in all ages and 
among all nations," Mr. Parrott, the lecturer, exhibit- 
ed the old shop book of Mr. Walker for that year. It 
was shown that a box of lucifer matches, getting light 
by friction, was sold in April, 1837, to Mr. Hickson, a 
solicitor, for Is. 8d. 

So important is the discovery deemed that an influ- 
ential committee is formed to erect a statue to John 
Walker. Sir Isaac Holden is an honorary member of 
this Stockton committee, stating, when nominated, 
that he was not aware of the priority of invention. 
Other claims have been made in France and Germany, 
but the honor or good fortune certainly belongs to 
John Walker, who died in May, 1859, aged 52. 

It was the beginning of a most wonderful movement 
in history, art, and commerce. Think of the super- 
stitious awe with which, not in Jerusalem alone, but 
throughout the nations who are ignorent of the inven- 
tion, is hailed the "miraculous" light obtained from 
lucifer matches ! How vast the wealth derived among 
civilized races from the manufacture of "safety 
matches" of all kinds! A memorial plate has mean- 
while been fixed on the site of Mr. Walker's old shop 
in the High Street of Stockton. 

♦«>>»- 

Tons of Caterpillars. 
Thirty-six tons of caterpillars and a large number of 
cocoons were destroyed in the effort to drive the pest 
from the young plantations of trees on Hong-Kong 
Island. They appeared on the pine trees with which 
the government is trying to reafforest the island, and 
lasted for two months. Stations were established 
where the caterpillars were received and paid for by 
weight; this method seems to have been successful. 
It is estimated that 35,000,000 insects were killed. 
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The American Voice. 

Why is not as much attention paid to the pleasure to 
be derived by way of the ear as the eye ? In this coun- 
try we treat the ear barbarously. The ear gets the 
minimum of pleasure, and it retorts by aggravat- 
ing the nerves. And so it happens that much 
of the discomforts of our life come through the ear. 
What the foreigner most notices in this country, until 
he becomes, as we are, more or less callous to it, is 
"noise." We are not simply pitched on a high key 
nationally, but on a discordant key. It is not a gayer 
or more animated country than some others, but it is 
noisier. Certainly we do not cultivate harmony or 
moderation. To begin with, the " American voice " 
has an unenviable reputation. It is ant to be shrill, 
strident, high-pitched, unmodulated; This quality 
adds an unnecessary aggravation to social life. It dis- 
organizes the nerves, and increases the tendency to 
nervous prostration — this and the other unchecked 
noises. The human voice ought to be adelight; it was 
meant to give musical pleasure. 

There is no good reason why the American voice 
should not give pleasure. The voices of uncultivated 
races are often delightful. The negroes set us a good 
example in agreeable tones. That there is no radical 
incurable defect in the American voice we know, be- 
cause we have had orators whose tones were as musi- 
cal as the organ and the flute; there are communities 
where we hear for the most part modulated, low, and 
pleasing speech; and it is getting to be admitted that 
an American singer is the peer of any in the world. 
But in general no care is taken about the voice in 
speech. Girls as well as boys are permitted to make 
home discordant and school a babel of mere noise by 
the most vulgar and rasping use of the vocal organs. 
Mr.s. Browning might have written, with us in view, a 
more pathetic poem on the "Cry of the Children." If 
children ought ever to be whipped, or, to put a case 
more in consonance with the tendency of the age, if 
children ought ever to whip their parents, the oastiga- 
tion should be given for the harsh, piercing, and dis- 
cordant voice. It is idle to say that this sort of voice 
is natural to them. Any voice can be cultivated to a 
degree that it shall not be unpleasant, and this edu- 
cation should go on from infancy in every home and 
every school. It is a matter of public interest for the 
public pleasure. Think what a tea party might be ! 

The voice is, however, only set to the pitch of the 
other noises. In all thickly settled communities the 
ears are split and outraged by the steam whistle of the 
factories and the locomotives. In the depths of the 
night the startled sleeper has the veil of seclusion torn 
away from him by the scream of the whistles, the in- 
valid's excited nerves are worn to rags by the barbar- 
ous pipe of the locomotive. We skringe and suffer 
with only faint protest. It is only a part of the uni- 
versal noise and hubbub. Most of this screaming of 
the steam demon is absolutely unnecessary in this day 
of clocks and watches and guarded railway crossings. 
But if we must have the whistle, why not invent one 
that is moderately musical instead of being a torture ? 
This is a suggestion of quiet-loving people, who find 
the noise of our American life every day more intoler- 
able. Perhaps any abatement of it would not suit the 
majority, who like to go tearing and whooping through 
the world. 

It is fortunate, considering our voices, that we are 
not Moslems, for then we should substitute for the 
muezzin's melodious call to prayer a harsh summons 
that would frighten every sinner back into his bed, 
and compel him to stop his ears against the rasping 
invitation to devotion. But is it altogether fortunate ? 
For have we not the church and other jangling bells 1 
These give out noise and nerve-shaking clamor instead 
of melodious notes. There are few bells in the United 
States that are agreeable to the ear. The foundries 
seem to go on the idea that anything in the shape of a 
bell will answer the purpose, with little or no regard 
to its tone, and we are called to church with the same 
metallic anger that invites us to a fire. The manu- 
facturers are probably indifferent because the public 
are indifferent. Their products are mechanical, and 
only by chance musical. There is the need of art in 
the making and ringing of a bell, as in the making and 
playing of a piano. We appear to be content with any 
mass of metal cast in the bell shape, and to let a ringer 
with the instinct of a blacksmith evoke its dissonance 
with a sledge hammer. — Charles Dudley Warner, in 
Harper's Magazine. 



Work In Hlgli Altitudes. 

Some curious facts were brought to light on the capa- 
bilities of men to labor at high altitudes during the 
construction of the Peruvian Central Railroad. This 
line starts at Lima, and proceeding inland, reaches its 
highest point at the tunnel of Galeria, 15,645 feet above 
sea level. It is stated that men were able to do a fair 
"sea level" day's work as long as the altitude did not 
exceed 8,000 to 10,000 feet above sea level; but beyond 
this there was a sudden falling off in the work of one- 
fourth to one-third up to heights of 12,000 feet, and at 
still higher elevations 100 men were required to do work 
easily done by 50 at sea level. 



A PNEUMATIC BICYCLE BRAKE. 

An extremely simple and inexpensive brake, with 
which pressure may be immediately brought to bear 
on the wheel by operating a hand bulb, provision be- 
ing also made for instantly releasing the pressure, is 
represented in the accompanying illustration. It forms 
the subject of a patent recently issued to Dr. Wm. B. 
Wallace, 144 East Sixtieth Street, New York City. 
A portion of its structure is out of sight in the hollow 
frame of the machine, its supporting plate being bolted 
to a flange of the steering fork, in the upper portion of 
which is held the usual slide tube connecting with the 
handle bars. To the under side of the supporting plate 
is hinged a plate carrying a concave shoe adapted to 
bear against the wheel tire, the hinge plate being 
normally raised by a spring, connecting it with the 




WALLACE'S PNEUMATIC BICYCLE BRAKE. 

supporting plate, while between the two plates is an 
inflatable bag connected by a tube with a bulb which 
partially encircles one of the handles of the handle 
bar. The tube is elastic, but has a, rigid section, to 
enable the length of the inflating tube to be adjusted 
to suit the height of the slide tube. The brake is ap- 
plied by repeated squeezing of the bulb, producing air 
pressure in the bag or flexible reservoir above the plate 
carrying the brake shoe, the air pressure being re- 
moved and the brake released by opening an ordinary 
escape valve at one end of the bulb. The device may 
also be used as a hydraulic brake, and may be ap- 
plied on vehicles other than bicycles. 



AN ELECTRIC RAILWAY CONDUIT. 
In the conduit shown in the engraving one side is 
formed by one of the rails, and the trolley arm is so 
arranged that it will have the necessary flexibility and 
still be sure of making a positive contact with the line 
conductor. The improvement has been patented by 
Mr. Albert M. Burgher, Clay City, Ky. The opposite 
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BURGHER'S CONDUIT ELECTRIC RAILWAY. 

side of the conduit is formed by a timber laid parallel 
to the rail, a guard plate being secured to the top of 
the timber, leaving a slot between it and the rail for the 
trolley arm, while a strip of wood coated with insulat- 
ing paint is bolted to the web of the rail. The lieads 
of the bolts are covered by insulating blocks, against 
which is secured the line wire, having a flattened face 
and rounded outer side. The trolley arm is pivoted at 
the top to have a limited lateral movement in a bracket 
insulated on and rigidly fastened to the truck frame, 
the portion of the arm lying adjacent to the conduit 
top being coated with insulating material held in a 
casing. On the opposite sides of the casing are recessed 
wear plates which receive screws in the ends of curved 
springs rigidly attached to the truck frame, and press- 
ing with equal tension on opposite sides of the trolley 
arm, holding it perpendicularly, and yet permitting 
the oar and arm to have the necessary movement in 



relation to each other. The hub of the trolley wheel 
is held on the trolley arm between springs, to provide 
for the up and down movement of the car, the wheel 
being grooved to fit snugly on the line wire, and pro- 
vided with ball bearings, while, to insure a perfect 
contact, it has a radial bore in which is held a copper 
plunger, the inner end of which is held in close contact 
with the hub by a spring. In front of the trolley arm 
is carried a guard, hung in the same way, to brush 
aside any possible obstruction. The improvement is 
designed to afford an inexpensive and efficient sub- 
stitute for the present overhead trolley systems. 



Tlie Color of Horses. 

Mr. W. H. Hawkes writes to the Australayan as fol- 
lows on that vexed question, the color of horses : 

"It is an old saying among horsey men, 'a good 
horse was never a bad color,' and yet popular prejudice 
assigns all sorts of good or evil traits of character to 
particular colors. I can quite understand this with 
those who do not know better; but that an expert, like 
an Indian buyer, should hold to the popular fallacy is 
almost beyond belief, seeing that we have had innum- 
erable instances, both in the old country and here, to 
the contrary. It was recently that some four or five 
races were won in one day upon one of our local courses 
by chestnuts, and I think the fact was mentioned by 
one of your contributors, and they are equally good 
either in saddle or harness. Yet there are numbers 
who will condemn a chestnut at once for his color only, 
be he ever so perfect in every other respect. The ob- 
jection to a gray one can understand from a groom's 
point of view, seeing that they are so difficult to keep 
free from stains as age whitens their coats, but for no 
lack of good constitution or disposition. 

"Some will tell you that a roan is the hardiest of all 
horses, and yet 1 venture to assert that a greater por- 
tion of aged roans does not exist. 

" Others credit black horses with being allied to the 
devil himself for temper and untrustworthiness. The 
only objection to him is that he is very rusty in his 
winter garb. 

" ' White legs are always a sign of weakness,' you are 
told by many. But I think three to one would be fair 
betting against the one white leg out of a set of four, 
the others being black. What about Odd Stockings 
and All Fours ? Surely if white legs were a sign of 
weakness, such horses should break down at a very 
ea^rly stage of their career. Most judges prefer baj's 
with black points, and it would be difficult to beat 
them for general appearance the year through, but I 
for one should certainly deny to them a monopoly of 
sound constitutions, tractability, intelligence, and all 
other virtues. I am quite with Mr, Basil Gray in his 
general remarks, but even he errs the other way, as he 
credits white legswithbeingindicativeofsomepecnliar 
virtue— or, as he says, they always denote quality.' 
This I very much doubt. That skillful breaking and 
future wise education has most to do with the charac- 
ter and usefulness of a horse, as well as a man, irre- 
spective of his color, can, I think, he accepted as a set- 
tled fact. Renfrew was a splendid tempered horse 
until teased to such an extent that he became a man- 
eater. Many a two-legged brother has had his charac- 
ter spoiled by those who should have helped to make 
him better. That horses, like men, have their tem- 
peraments goes without saying. That an eye for the 
beautiful leads fanciers to reject piebald, skewbald, 
and horses with wall eyes and big blazes for hacks or 
carriage purposes is not to be wondered at. But that 
any should condemn many of our really beautiful 
chestnuts is an enigma. 

"The objection purely to color is, I think, much 
akin to the action of one who crosses himself when 
passing in the street a person with oblique vision." — 
Bell's London Messenger, 

»♦»>»■ 

<]lieap Street Car Fares In PliiladelpUla. 

The reduction of fare by the trolley cars to German- 
town to 5 cents and to Wissahickon and Manayunk to 
8 cents furnishes two very practical illustrations of the 
benefit to the public of the introduction of the new 
street car motor. One reduction was inspired by com- 
petition and the other appears to have been a conces- 
sion to a popular demand, possibly expedited by a 
desire to anticipate steam railroad competition. Un- 
der the reported traffic agreement between two lines 
occupying the chief streets lying immediately west of 
the Delaware, it is probable that with the opening of 
spring passengers will be carried from any part of the 
city to any of the principal entrances of the East and 
West Park for a single fare. It is equally probable 
that the competition of rival lines will result in single 
fare transportation to Frankford in the northeast and 
Darby in the southwest. That many people now re- 
siding south of Lehigh Avenue will seek homes farther 
from the heart of the city may be surely counted on, 
but the sections abandoned for residence purposes will 
probably be occupied for business purposes. This was 
the effect of the introduction of the old street cars. 
The introduction of the trolley has more than doubled 
the possible residence area of the city. — Philadelphia 
Times. 
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Zinc to Bleacli ITIoIasses* 

The adulteration of New Orleans molasses with sul- 
phate of zinc is a^ain attracting attention. The same 
question has been brought before the trade in various 
forms within the past ten years, but reports from vari- 
ous sections of the country now indicate a more vigor- 
ous investigation of the methods being practiced by 
New Orleans and other shippers. According to a mem- 
ber of the New York trade, nearly 95 per cent of mo- 
lasses received in this market is adulterated; but, on 
the other hand, it is explained that it is hard to sell 
straight ^oods, and that molasses is brip:htened so that 
it will sell more readily. It is denied, however, that 
the introduction of sulphate of zinc is injurious, and to 
substantiate this several houses that deal in large 
quantities of molasses contend that zinc not only 
brightens the goods, but purifies it. At any rate, the 
proportion of zinc used, they say, is so small that it is 
harmless. 

It is claimed for the zinc that it has peculiar proper- 
ties which allow it to precipitate all foreign matter, 
and rise to the surface as a scum, which is then cleared 
off and the molasses is left a pure amber color. The 
fact that molasses is " bleached" in order to compete 
with New Orleans wholesalers was freely admitted in 
the local trade. 

It was said that the New Orleans Board of Health 
had prohibited the use of sulphate of zinc in the 
adulteration of molasses, and for some time the prac- 
tice ceased. The manufacturers of preserves, etc., de- 
clared that the enforcement of such an order would 
practically ruin their business; but nevertheless it was 
heeded until recently, when fresh complaints were 
made to the health authorities that sulphate of zinc 
was entering into the clarifying process of molasses 
more largely than ever. 

Mr. H. L. Hobart said in reply to inquiries: "There 
is nothing in the storyjworth discussing. Zinc is used 
to purify and brighten molasses, but not in sufl&cient 
quantities to harm anybody. It is an old matter often 
before the trade, and that's about all there is to it." 

Mr. Post, of B. H. Howell's Son & Co., rephed : 
*' Sulphate of zinc is one of the ingredients used in a 
formula to clarify molasses, but I don't believe enough 
of it is used to injure anybody. The adulteration can 
only be detected by an analysis. There are houses in 
this market that brighten molasses. I believe that the 
zinc precipitates any foreign matter which the molasses 
may contain, and then rises to the surface, where it is 



recovered. I don't think enough remains to harm 
us." 

A member of the firm of Gustave Jahn & Co. an- 
swered : "Yes; sulphate of zinc enters into the clari- 
fying process of molasses. We have a formula for 
brightening our goods, but it is a common practice in 
the trade. Very few straight goods are received from 
New Orleans, and when we do get straight goods it is 
difficult to dispose of them when shown with brighten- 
ed goods. It is a miserable practice, however, and I 
wish it could be stopped." 

A dispatch from Columbus, Ohio, states that a plan 
of adulterating New Orleans molasses came to the at- 
tention of Dairy and Food Commissioner McBall, of 
Ohio. A very extensive dealer in molasses and pre- 
serves sent him twosamples of the classes — onebleached 
and the other unbleached. The manufacturer in ques- 
tion stated that this " bleached " article is the un- 
bleached with sulphate of zinc added. The zinc is 
poisonous. The manufacturer in question said he had 
been forced to '* bleach " his sirup in this manner in 
order to compete with the New Orleans wholesalers, 
who first inaugurated the process. — N. Y. Journal of 
Commerce. 



Four Hundred 



and Twenty-four 

Zero. 



Degrees Beloiv 



Four hundred and twenty-four degrees Fahrenheit 
below zero ! Just what this means it is almost impos- 
sible to imagine, and, yet, it is one of the temperatures 
which have been reached and used in laboratory re- 
search, and has been made the subject of some highly 
interesting experiments and explanations by Prof. 
Dewar before the British Royal Institution. Four 
hundred degrees below zero is not an everyday tem- 
perature, nor can it be reached by more everyday 
means than the expansion of liquid air, which latter 
Prof. Dewar has succeeded in producing in compara- 
tively large quantities, and in storing by novel and in- 
genious methods, to be used as required in the study 
of matter at abnormally low temperature, exactly as a 
spirit lamp or a Bunsen burner is used in studying the 
properties of different bodies at the higher tempera- 
tures. 

The tensile strength of iron at 400° below zero is just 
twice what it is at 60^ above. It will take a strain of 60 
instead of 30 tons to the square inch, and equally curi- 
ous results have come out as to the elongation of metals 
under these conditions. It was an idea of Faraday 



that the magnetism in a permanent magnet would be 
increased at very low temperatures, and experiments 
with comparatively low temperatures had rather nega- 
tived Faraday's suggestion, but Prof. Dewar has com- 
pletely verified the opinion of the famous savant, hav- 
ing shown that a magnet at the extremely low tem- 
perature made possible by the liquid air had its power 
increased by about 50 per cent. — Cassier's Magazine. 



\l'^ork of tike c^*old Spring Harbor Hatcliery 
Buring 1894. 

The fish hatchery at Cold Spring Harbor, Long 
Island, has done much good work during the year 1894. 
This hatchery is probably the most prominent and 
efficient of the seven stations of the New York Fish 
Commission. During the past year it has turned out 
33,250,000 tom cods and 22,500,000 smelts, which have 
been liberated in the harbors on the northern shore of 
Long Island. There have also been some 300,000 trout 
placed in local streams and in the Adirondacks. 
About 100,000 salmon and 700,000 shad have been sent 
to the head waters of the Hudson, and 500,000 lobsters 
have been freed in Long Island Sound. 

At present the propagation of trout engages most 
of the time of the hatchery. The spawn this year 
number 1,500,000 eggs. Besides this interest, much is 
being done to supply adequate quantities of tom cods, 
and at present there are 60,000,000 tom cod eggs in the 
hatchery in various stages of incubation. One of the 
most important results of the year has been the expe- 
rience gained concerning the propagation of lobsters. 
The 500,000 lobsters raised last year were from spawn 
taken from females captured off* Sound Beach, Connec- 
ticut. Superintendent Mather believes, however, that 
in a few years lobsters will be cultivated as easily as 
trout. 



A microscopical Exhibition. 

The eighth annual exhibition of the Department of 
Microscopy of the Brooklyn Institute of Arts and 
Sciences was held in Art Association Hall, Monday, 
Jan. 14, 1895. The exhibition was one of the most 
successful ever held under the auspices of the Insti- 
tute, eighty-six microscopes being used, the visitors 
passing from instrument to instrument. The present 
officers of the department are : H. F. Calef, president : 
H. S. Woodman, vice president ; A. H. Ehrman, 
secretary^; C. P» Abbey, treasurer ; James Walker, 
curator. 



RECENTLY PATENTED INVENTIONS. 
En<;ineering.' 

Injector. — Benjamin M. Throop. 

Geneva, Ohio. This injector has a steam inlet and a 
water inlet connected by a set of lift nozzles with an in- 
terior compartment, while forcing nozzles connect the 
latter with the outlet, there being a double valve ar- 
ranged in the casing and adapted to connect the steam 
inlet with the steam nozzle of the set of forcing nozzles, 
and the interior compartment with the outlet to the 
boiler. The construction is very simple and inexpensive, 
and may be easily operated to force water under either 
normal or increased pressure to the boiler. 

Boiler BRACE.--Peter McGrregor, Chi- 
cago, 111. The body of this brace is preferably of light, 
flat metal, having one end elitted to form two members, 
which are twisted and semicircular in cross section, di- 
verging laterally, and having their ends bent outwardly 
to form opposite outwardly extending feet. The im- 
provement is intended as an inside brace for the heads 
or other flat surfaces of the boiler, and is very simple and 
inexpensive while yet having great strength. 



Railway Appliances. 

Car CouPLiNa.— Carman Frost, Hew- 
lett's, N. Y. This is an improvement on a formerly 
patented invention of the same inventor, providing a 
gravity coupling dog which will automatically couple 
with an opposing drawhead, a spring being applied to 
the coupling dog to insure its returning to its coupling 
or normal position and remaining straight. A section is 
combined with the drawhead section, the two sections 
being side by side, and so located that the line of draught 
will be immediately through the center of the drawbar 
and the center of the coupling proper. 

Cab Coupling.— Edward C. Inderlied, 

Rock Rift, N. Y. This invention consists principally of 
a linli adapted to engage hooks on the opposing draw- 
bars and means for raising and lowering the link to en- 
gage or disengage the link with or from the drawbar 
hooks. Cars of different heights may be readily coupled 
with this coupling, the several parts are positively con- 
nected with each other, so that none are liable to be lost, 
and the coupling or uncoupling is easily effected without 
the trainman going between the cars. 

Tie and Rail Fastening.— Ellery C. 

Davis, Crookston, Minn. This is an improvement in 
metallic ties and rail fastenings, according to which the 
tie is channeled and a flanged inverted chair permanently 
secured to it, both having coincident bolt holes and one 
of them having lateral slots, flanged and notched clamp- 
ing bolts being used, engaging a detachable locking de- 
vice. For use on curves, the bolt holes of the ties and 
chairs are located at different distances, and the im- 
provement is designed to afford the maximum of sim- 
plicity, strength, cheapness, and durability. 



plates, to be depressed by the trolley, extend beneath 
the slot of the conduit, according to this improvement, a 
conductor in the conduit being insulated from a longi- 
tudinal support, while springs in contact with the con- 
ductor have upwardly curved arras with which the spring 
plates engage. The conduit may be very shallow, and 
'the contact strips are held normally out of circuit, but are 
pressed automatically into circuit by the passage of a 
car, so that only certain sections of the strips are ener- 
gized at any one time, thus rendering the system very 
safe and preventing any great loss of energy. 

Rail for Electric Roads.— Charles 

Sill, New York City. This is a rail upon which the 
cars may travel in the usual manner, while it also affords 
a housing for the electric conductor and trolley wire. 
The rail has a base from which extend upward two 
parallel webs upon which is bolted a top plate forming 
the rail tread, the rail thus affording a longitudmal duct 
for the conducting cable, while from the duct lead 
apertures to a recess in the rail carrying the trolley 
wire. 



Electrical. 

Closed Conduit for Electrical 

Railways.— Frank Windle, Philadelphia, Pa. Spring 



mining, Etc, 

Apparatus for Treating Ores.— 

Norris H. Cone, Leadville, Col. This is an apparatus 
more especially designed for roasting and chloridizing 
gold, silver, copper and other ores. It comprises a re- 
voluble cylinder on the inner face of which are arranged 
pipes communicating with a main gas or air chamber, a 
stationary cut-off covering some of the pipes, whereby 
they will be successively closed on their upward move- 
ment and opened on the downward movement, the 
pipes being held within a fire brick lining, and connected 
with means of heating and cooling. 

Separating Precious Metals from 

Sakd, Gravel, etc.— Pascal P. Cuplin, West Bend, 
Iowa. This invention relates to dry placer mining, and 
the separation is provided for without the use of water 
by means of an apparatus combining a revolving in- 
clined screen with different degrees of fineness of mesh 
in connection with tubes leading from an air supply, 
chutes leading from the screens discharging into the 
tubes, and hinged gates in the chutes. The air pressure 
is supplied by bellows and a blower, and varies in the 
different tubes according to the grading of the material 
by the several sieves, each pan of the separated metals 
differing from the finest flour gold to grain gold. 



ITIeclianical. 

Portable Hydraulic Punch. —Elijah 

B. Cornell, Philadelphia, Pa. This punch may be quickly 
placed in position for effective operation and as readily 
released from the work, being especially designed to 
facilitate the punching of the webs of railway rails, 
metal beams and plates, and structural, architectural or 
bridge work of all kinds. In connection with the punch 
piston is a coil spring, whose tension may be regulated, 
and which facilitates the backward movement of the 
piston after the punching has been effected, the liquid 
employed then escaping into the reservoir. 



Nut Lock.— Conrad Hahn, Pittsburg, 

Pa. This improvement comprises a plate adapted to be 
supported from the bolts, and having offsets which hold 
a bar over which is fitted a locking plate held in place by 
keys which engage the offsets. The device is simple 
and easily applied, and will positively lock the nut or 
nuts in place on rail joints, or in other places where it 
may be applied. 

Tap and Reamer Wrench.— Elmer 

J. Nichols, Pawtucket, R. I. This tool comprises a 
stock with threaded neck on which screws a sleeve, the 
sleeve being mounted to turn on a handle connected with 
a movable jaw sliding in the stock. The handle con- 
nected with the movable jaw does not turn, but is 
moved bodily in or out to open or close the jaws. 



Aerricultural. 

Harrow. — Joseph B. Morrison, Fort 

Madison, Iowa. The tooth holder of this harrow has 
upper and lower laterally projecting clamps which fit 
around the tooth, the inner ends of the side arms of the 
clamps being extended or prolonged over the body, 
forming flange-like portions separated from the body to 
form a seat for the rail plates, and separated from each 
other to avoid any obstruction to clamping the tooth 
against the rail. This improved tooth holder not only 
clamps the tooth firmly, but also braces and gives rigidity 
to the beam. 

Planter Attachment.— William L. 

stickles, Churchtown, N, Y. This is an attachment for 
a marker runner or shoe of a planter to form a clean cut 
bed and without clods to interfere with the growing 
plants, the ground at each side of the furrow being left 
very light. The improvement also provides a furrow at- 
tachment for the runners, especially those adapted for 
marking a field to be planted by hand, and one which 
may be readily adjusted to run as deeply in the ground 
as desired. 

Incubator.— Archibald Kerr, Canui- 

chael's. Pa, According to this improvement the eggs con- 
tained in the incubator may be bodily turned over, being 
manipulated from the outside of the machine.'The eggs are 
contained in revoluble trays perforated at top and bot- 
tom, enabling the hot air to circulate freely through them, 
the trays having doors or removable sections in one of 
their sides, permitting the trays to be lifted out singly 
without removing the tray drawer. 

Folding Coop, etc.— Thomas A. Al- 
len, Astor, West Va. This is a coop or crate in which 
the sides and ends are jointed to the bottom, the sides 
folding inward and outward between the ends, and links 
connecting the ends and top and forming stops to limit 
the outward movement of the sides. It may be easily 
opened for use or folded into smalljspace, being especially 
designed to facilitate the shipping of chickens, turkeys, 
pigs, rabbits, etc. 



miscellaneous. 

Bicycle Support.— Harry A. Brooks, 

Rapid City, So. Dakota. A leg member held to swing 



parallel with the machine is, according to this invention, 
pivoted and held by means of a lock lug from a pendent 
pivotal plate, in such manner that it will be held to a 
supporting position by the weight of the tilted machine 
standing alone, and will automatically swing up out of 
the way when such weight is removed. The device can 
be quickly secured to and removed from the frame of an 
ordinary bicycle, and when attached does not appear 
clumsy or otherwise mar the general effect of the ma- 
chine. 

Bicycle Support.— Abraham H. Rih- 

bany, Wauseon, Ohio. In guides at the front of the ma- 
chine, according to this invention, is supported a rod at 
whose lower end is a fork straddling the front wheel, 
and links pivotally connect the lower ends of the fork with 
legs pivoted adjacent to the axle, whereby the legs may 
be thrown down into contact with the ground to support 
the wheel in upright position. This device is readily ap- 
plicable to a new or an old machine, but in applying the 
improvement when a machine is built, the swinging legs 
may be pivoted to lugs extended from prongs of the steer- 
ing fork. 

Scale Beam Computing Attach- 
ment.— Edward W. Wise, Las Vegas, New Mexico. 
According to this invention the weight held to slide upon 
the scale beam actuates a screw shaft and the gear con- 
nection of a computing cylinder, whose surface is ar- 
ranged in columns bearing computed rates, in such way 
as to indicate both the weight and the price of the article 
being weighed, the movement of sliding the weight upon 
the beam causing the computation to be automatically 
performed, and the beam being capable of use in the or- 
dinary manner at any time. 

Finishing Coverings of Braided 

Moulds.— Franz Markgraf, New York City. The bulb- 
ous effects in gimp, trimmings, tassels, etc., heretofore 
principally finished by hand, are jwovided for by this in ■ 
ventor by a new method of and device for finishing the 
braided ends of covered moulds by a special machine, 
the braided projecting ends of mould coverings being in- 
serted by a special progressive movement, whereby the 
work is performed in a superior manner and at greater 
speed. 

Spectacle Case Holder.— Robert T. 

Roberts, La Harpe, 111. This is a simple device or clasp 
for fastening a spectacle case to the pocket of a garment. 
It consists of two lengths of wire^ to be passed singly 
around and looped permanently upon the case, the wire 
being twisted together at the meeting point, and two 
hooks forming the terminals of a small length of twisted 
wire. 

Ink Well.— John Werner, Brooklyn, 

N. Y. A tube is held in this well and a bucket slides in 
the tube, a stopper closing the tube and the neck of the 
well. A bail pivotally connected with the bucket is se- 
cured on the stopper, the bail having lugs fitting in slots 
in the tube to guide the bucket in its up and down move- 
ment. The construction prevents the writer from dip- 
ping the pen too far into the ink, which does not evapo- 
rate and become thick, and prevents the spilling of the 
ink if the well is upset. 
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Fence.— Lorenzo M. Shirtcliff, Lynn- 
ville, 111. This inventor has devised an improved wire 
fence with metal channel bar posts, each having a foot 
flange seated on and attached to an angle-bent anchor 
plate, another angle anchor plate being attached to the 
side flange. Diagonal brace bars are also used at the 
corners, and there is a flexible guy connection between 
the brace bar and anchor blocks buried at different an- 
gles. The improvement also comprises novel wire- 
stretching devices for the end or corner posts. 

AViNDOw GrUARD.— Charles E. Sowaal, 
New York City. To prevent people from falling through 
open windows, this inventor has devised a cheap and 
strong guard, which is readily applied or removed, and 
which permits of raising or lowering the window with 
the guard in place. It consists of a frame of pivoted up- 
rights and cross slats, with diagonal braces having a 
sliding connection at one end, the frame being normally 
not wide enough to reach across the window frame, but 
by moving the top and bottom of the frame slightly to- 
ward each other, the frame locks itself into the window 
frame so as to be securely held. 

Whiffletree. — Lorenzo D. Brown, 

Shawnee, Ohio. This whiflletree has a bearing ring on 
its underside, the base plate having a groove to receive 
the ring, and an upturned hook on the base plate en 
gaging one side of the ring, while a slide bolt engages the 
opposite side. It may be attached to the cross bar of a 
vehicle without boring a hole through and thus weakening 
it, and it is held in place in such a way that it cannot ac- 
cidentally get loose. It is mounted to turn very easily, 
and may be readily released from the vehicle so as to 
tilt and unhitch the traces, thus permitting the horse to 
go free. 

Heater. — Herman Gutschmidt, Jer- 
sey City, N. J. For conveniently and rapidly heating a 
room by the employment of a lamp this inventor has de- 
vised a simple form of heater in which water is made hot 
and caused to circulate rapidly m a corrugated shell pre- 
senting large exposed surfaces to the air. The heater 
has a series of connected and vertically disposed water 
circulating compartments, the corrugations taking the 
place of water-circulating tubes. 

Blacking Casing. — Louis Nearinp:, 

Morris Kun, Pa. This is a simple form of casing adapted 
to contain blacking, a dauber, and a brush, the back of 
the brush forming the lid of the casing, and the dauber 
and a blacking bottle being received in side pockets. The 
article may be cheaply made and takes up very little 
room, so that it may be conveniently carried in a valise 
or trunk. 

Detachable Coffin Handle.— Ja- 
cob Klar, Rodney, Miss. Each handle bar is, according 
to this invention, connected by a flexible depending loop 
with a flexible carrier strand adapted to be passed under 
the coftin, there being a transverse bearing block held in 
a bight in the strand, to be brought into pofsition at the 
lower corners of the casket. The improvement is de- 
signed to obviate the necessity for permanently affixed 
handles. 

Note.— Copies of any of the above patents will be 
fijrni(*hed by Munu & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



omitted. The indexes seem hardly adequate to the 
amount of text It is possible that upon looking through 
the book we might find much which the index does not 
showo We do not find the jet photometer for instance, 
and the registering jet photometer operated by the 
photographic process is not given either. The word 
burner and the proper name "• Sugg " do not appear in 
the index at all. It would be impossible to imagine an 
American author waiting on photometry without men- 
tioning Sugg's London Argandgas burner as a standard 
burner for valuing gas. It is, however, but fair to say 
that the work is written with especial application to elec- 
tric lighting, wtiich would, of course, excuse, to a certain 
extent, the omission of gas photometry, something whose 
inclusion in the work would certainly have added much 
to its value. 

The Forest Tree Planter's Manual. 
1894. By J. O. Barrett. Minne- 
apolis, Minn. : The Profrressive Age 
Publishing Company. Pp. 128. 

We take especial pleasure in noticing this little pam- 
phlet, which is sent free to all applicants who will remit 
4 cents for postage. It gives a popular description of a 
number of trees and their availability, tells how to man- 
age forest seedlings and cuttings, teaches applied ento- 
mology, zoology, and the economic and climatic condi- 
tions of the science of forestry and the local aspects 
thereof. 

Bread From Stones. A new and ra- 
tional system of land fertilization 
and physical regeneration. Trans- 
lated from the German. Philadel- 
phia, Pa. : A. J. Tafel. 1894. Pp. 
135. No index. Price 25 cents. 
This work, translated from the German of Julins Hen- 
sel and others, touches on the subject of fertilization 
and advocates the use of clean fertilization. In the 
primeval rocks, it claims, can be found adequate fer- 
tilizers; these rocks being reduced to dust to become as- 
similable by plants or decomposable by the soil influ- 
ences are the fertilizer it recommends. The subject is a 
curious one, and whether its premises are all correct or 
not, there is no question that the fine pulverization of 
barren material often makes it assimilable by plants under 
the influence of earth acids. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication ojKce as early as 
Thursday morning to appear in the following week's issue 



'' U. S." metal polisb. Indianapolis. Samples free. 
Stave machinery Trevor Mf^. Co., Lockport, N. Y, 
Presses & Bies. Ferracute Mach. Co., Bridgeton, N. J. 
Smith's Leather Pattern Fillet, Akron, O. Sample free. 
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls.O. 

Screw machines, milliner maonines, and drill presses. 
The Garvla Mach. Co.. Laieht and Canal St8.,New York. 

Centrifugal Pumps for paperandpulpmills. Irrigating 
and sand pumping plants. Irvin Van Wle, Syracuse, N. Y. 

Tbe best book for eleciricians and beginners in elec- 
tricity is " Tlxperimental Science," by Geo. ]VL Hopkins. 
By mail. $4 ; Wunn & Co.. publishers, 361 Broadway, N. Y. 

Woven wire brushes.— The Belknap Motor Co., of 
Portland, Me. are the patentees and manufacturers of 
the best woven wire commutator brush on the market. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

IE^"Send for new and complete catalogue of Scientific 
and other Booka for sale by Munn & Co., 361 Broadway, 
New York. Free on apniination. 
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new books and publications. 

Proceedings of the International 
Electrical Congress Held in the 
City of Chicago. Aug^ust 21 to 35, 
1893. New York : American Insti- 
tute of Engineers. 1894. Pp. xxiv, 
488. Price $3. 

It seems hardly necessary for us to do more than give 
the title of this work. The proceedings of the institute 
have acquired so high standing that any of their publica- 
tions may be pronounced a sine qua non in every scien- 
tific library. As a matter of course, the present work 
represents the highest grade of publication in its own 
line. We may note that this volume is largely given up 
to alternating current work, and thereby the tendency of 
the day is indicated. The papers are not the only con- 
tents of the book, the discussions thereon forming most 
important reading. The paper on the Tesla oscillators 
is too brief, but is most welcome as a convenient 
memorandum of the great investigator's mostrecent 
work. 

Inebriety or Narcomania: its Eti- 
ology, Pathology, Treatment, 
AND Jurisprudence. By Norman 
Kerr. Tiiird edition. New York : 
J. Selwin Tait & Sons. Pp. xxxv, 
605. Price $3.50. 

This exhaustive monograph represents an enorijuous 
amount of labor. It reviews the particular subject from 
the medical standpoint in the first part of the work, 
and afterward in the medico-legal aspects, the latter, of 
course, referring to the English court procedure. It 
contains a vast amount of very curious information, per- 
sonal traits of inebriates, instances of false arrests and 
of decisions by magistrates in these cases. A most ex- 
cellent index is appended, which consists of over twenty 
pages of fine type, worthy to be instanced as an exam- 
ple to authors and publishers of how a scientific book 
should be made. We do not hesitate to recommend it to 
our readers. 

A Treatise on Industrial Photo- 
metry, WITH Special Application 
TO Electric Lighting. By A. 
Palaz. Authorized translation from 
the French. By George W. Patter- 
son and Merib Rowley Patterson. 
New York : D. Van Nostrand Com- 
pany. London : Sampson Low, 
Marston & Company. Limited. 1894. 
Pp. vii, 323. Price $4. 

The astonishing development of photometry has been 
brought about largely by the electric light. This book 
is very complete, being written in the well known French 
style of exactness; yet, although France is not an 
island, we do find a certain amount of insularity in 
its treatment of the subject, some apparatus very exten- 
sively used in England and America being entirely 
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1. An elegant plate in colors, showing a Colonial cot- 

tage at Williamsbridge, N. Y., recently erected for 
Chas. H. Love, Esq. Two perspective elevations 
and floor plans. Cost complete $4,250. Mr. Ar- 
thur C. Longyear, architect. New York City. A 
pleasing design. 

2. A Colonial residence at New Rochelle, N. Y., re- 

cently erected for J. O. Noakes, Esq., at Iselin's 
Park. Two perspective elevations and floor plans. 
Cost $5,000 complete. Mr. Manly N. Cutter, 
architect. New York City. An attractive design. 

3. Colonial residence at Montclair, N. J., recently 

erected for Sylvester Post, Esq. Two perspective 
elevations and floor plans. Messrs. W. S. Knowles 
& A. H. Thorp, architects. New York City. A 
pleasing design. 

4. A seaside cottage recently erected for C. H. Man- 

ning, Esq., at Kennebunkport, Me. Two per- 
spective elevations and floor plans. A picturesque 
and unique design after the " New England " 
lean-to roof order. Mr. H. P. Clark, architect, 
Boston, Mass. 

5. A residence at East Orange, N. J., erected at a cost 

of $7,000. Architect Mr. W. F. Bower, Newark, 
N. J. Perspective elevation and floor plans. 

6. The First Presbyterian Church at Stamford, Conn. 

Two perspective elevations and ground plan. A 
design of great architectural beauty, treated in 
the Romanesque style. Mr. J. C. Cady, archi- 
tect. New York. 
'? A. residence at Scranton, Pa., erected for E. B. 
Sturges, Esq., at a cost of $5,000 complete. Archi- 
tect Mr. E. G. W. Dietrich, New York City, Per- 
spective elevation and floor plans. 

8. A summer residence at Cushing**s Island, Me., re- 

cently erected at a cost of $3,100 complete. Two 
perspective elevations and floor plans, also an in- 
terior view, Mr. John C. Stevens, architect, Port- 
land, Me . An excellent example for a summer 
home. 

9. View of the Armory of the Seventy-first Regiment, 

New York City. Architect Mr. J. R. Thomas, 
New York City. 

10. Perspective view and floor plans of the fourteen 

story Reliance Building, Chicago. 

11. Miscellaneous contents,— Buff brick popular. — Ceiling 

and cornice tinting.— Home ground arrangement 
of plants, illustrated.— Stone dressing by com- 
pressed air, illustrated.— Brick dust mortar.— In- 
teresting ruin of cliff dwellers.— Removing the 
front wall of a warehouse, with sketches.— Im- 
proved woodworking machine, illustrated. -Buff 
brick in New York.— Ceiling paper.— " Dec-co- 
re-o," a new material for decorative purposes, il- 
lustrated. — Improved gutter hangers, illustrated.— 
Draughtsman's supplies, illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $3.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine or Architec- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest CiECULATroN 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., Publishers, 

361 Broadway, New York. 
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(6357) Old Mechanic writes for informa- 
tion with regard to the process of tempering edge tools 
called the lead process. Is the steel injured in'the process 
of heating in lead, and what of the uniformity and tough- 
ness of such temper? A. The lead heating process for hard- 
ening edge tools is almost in universal use in all large es- 
tablishments, and was only so largely adopted for its uni- 
form control of the proper heat for hardening. By this 
process the burning of corners and thin edges is prevented 
by maintaining the temperature of the lead pot at the 
exact heat for hardening any particular brand of steel. 
There is nothing in the contact of the hot lead that will 
injure the steel, but rather, on the contrary, preserve 
it from burning or overheating, which is a great draw- 
back in the uncertainty of fire heating. 

(6358) L. D. W, writes : To answer a 

question, please state through your paper whether or not 
more steam is required to run a given amount of ma- 
chinery when the exhaust from the engine is used for 
heating purposes than is required when the exhaust is 
allowed to escape in the open air ? If so, please state 
what per cent more. A. To use the exhaust eteam for 
any purpose is economy of the first order. Even if a 
small additional back pressure is made upon the engine. 
No high pressure engine exhausting through a pipe to 
and above the roof is free from back pressure. When a 
delicate pressure gauge ie attached to the exhaust pipe 
close to the engine, the back pressure in most engines 
will be found to be from J^ to 1% pounds. From the 
lowest pressure of J4 to J^ pound, it is a saving to take 
the exhaust steam in a direct line from the exhaust port 
of the steam chest to be used for heating purposes, and, 
with proper precaution in the use of large pipe and its 
best distribution for facilitating the circulation with the 
least obstruction, it should not increase the back pressure. 
There are many examples in and around New York 
where a % inch back pressure has been reduced to }4 
inch by the proper lay-out of an exhaust heating system. 

(6359) D. S. says : I have made violin 

as described in Scientific American Supplement, No. 
930. I have done a good job and wish to have it finished 
in the best manner. Please let me know what to stain 
it with, also the kind of varnish to use. A. Dissolve 

Sandarac 13 parts. 

Shellac 6 " 

Mastic 6 " 

I Elemi 3 " 

In 150 parts 95 per cent alcohol which has been colored 
[ red with cochineal, or if a darker red is required, add 
dragon ""s blood gum. When the above is dissolved add 
6 part^ Venice turpentine. As this varnish is highly in- 
flammable, use caution as to fire. Find the tone of a 
piece of wood by direct comparison with similar notes 
on the piano or any standard instrument. A violin in 
tone at the proper pitch by a tuning fork is very conven- 
ient. Tone of Wood for Same.— Dissolve by heat 2 
ounc s amber in oil of turpentine, 5 ounces, and drying 
linseed oil, 5 ounces. Color with dragon's blood or ex- 
tract alkanet root. The tone given by a piece of wood 
depends upon its size, thickness, etc. Therefore, a test 
must be comparative. Cut square plates of equal size 
and thickness of a known wood and of the wood to be 
tried. Place the center of the plate upon end of a cork 
or spool placed upon a table near the edge. Press the 
center of the plate of wood with the thumb and bow it 
near one of the comers. This will give the lowest note 
such a plate can produce, or the normal tone. The 
higher the tone, the better the wood. From the " Sci- 



entific American Cyclopedia of Receipts, Notes and 
Queries." 

(6360) H. L. S. says : Will you advise 

me as to the best preparation for filling worm holes in 
wood ? A. Put any quantity of fine sawdust of the same 
kind of wood into an earthen pan, and pour boiling 
water on it; stir it well, and let it remain for a week or 
ten days, occasionally stirring it ; then boil it for some 
time, and it will be of the consistence of pulp or paste ; 
put it into a coarse cloth and squeeze all the moisture 
from it. Keep for use, and, when wanted, mix a suffi- 
cient quantity of thin glue to make it into a paste; rub 
it well into the cracks, or fill up the holes in your work 
with it. When quite hard and dry, clean the work off, 
and if carefully done, you will scarcely discern the im- 
perfection, 

(6361) A. J. B. says : Will you please 

inform me, through the columns of your valuable paper, 
to what species does the whale belong; is it a fish or an 
animal ? A. A whale is an animal inhabiting the ocean; 
it belongs to the class of mammals, tribeof mutilates and 
family of the cetacea. 

(6363) C. E. McM. writes : 1. I saw some 

time ago that a storage battery would give approximately 
one ampere for each square foot of positive plate; does 
that mean the entire suface of positive plate? A. A 
discharge rate of 6 amperes per square foot of positive 
plate may be allowed. This is per square foot of plate 
immersed, not of area. It is one-half the area. 2. I have 
two storage batteries, 8 plates each, plates 6X7, and are 
pasted with red lead. What would be about the 
electromotive force and internal resistance of each ? 
Can I run a one candle power incandescent lamp 
with them both ? A. For each couple allow two volts, 
and calculate discharge rate as above. The resistance 
may be very much less than the above would give- 
perhaps 001 ohm. Your batteries should be ample 
for the lamp named. 

(6363) H. C. L. asks (1) how to make 

the best kind of batteries to run sewing machines by ? 
A. Practicallj' speaking, you can only use a storage bat- 
tery. The primary battery is expensive and troublesome. 
See our Supplement, No. 845, for storage batteries. 2. 
How much will it cost per day? A. We cannot give 
accurate figures— probably two or three dollars. 3. What 
are the rules for calculating the resistance to give electro- 
magnets at various distances from the battery, as in tele- 
graphy? A. In general the resistance of the line and 
battery are made equal. There is no exact rule for what 
you ask. 4. How many watts are necessary to run a sew- 
ing machine ? A. Twenty to fifty, according to size and 
work done. 

(6364) C. Gf. C. writes : I have an elec- 
tro-magnet (horse-shoe form), 1% inch between poles; 
spools are % inch diameter. What size horse-shoe mag- 
net would I have to use with it to make a satisfactory 
magneto-electric machine for medical use ? A. Use a 
6 or 8 inch machine magnet. 2. In building tall 
chimneys for factory use (say 300 feet) is it usual to 
lessen the size of flue toward the top ? A. No. 3. What 
is Lapis Calaminaris, and what is its use ? A. Zinc 
silicate or calamine, an ore of zinc. 4. From whom 
can I buy the weights and measures of the metric sys- 
tem ? Is it probable that the system will before long 
come into general use in this country ? A. Address 
Queen & Co., Philadelphia, Pa. It seems doubtful if 
they will come into general use for many years. 

(6365) F. B. C. asks: How many cubic 

feet of illuminating gas (from gasoline) can be com- 
pressed into a vessel containing 10 liquid gallons, at 5 
pounds and 10 pounds pressure per cubic inch? A. If a 
permanent gas is made, then at 5 pounds pressure the 
vessel will hold about 13 gallons, and at 10 pounds about 
17 gallons. If the gas is partly condensed to a liquid 
under the given pressure, much more will be held. 

(6366) M. F. P. asks how gas can be 

prevented from smoking. A. If the gas is very rich, it 
should be burned in small size excavated head burners. 
Proper burners prevent gas from smokmg. The richer 
the gas, the harder it is to overcome this trouble. 

(6367) H. I. P. asks for more informa- 
tion about Mr. Yaughan-Sherrin's new electric boat, de- 
scribed in Scientific American Supplement, No. 
786, January 34, 1891. A. We have nothing additional to 
the article refeiTed to. 

(6368) T. P. M. says : Will you please 

give me a good receipt for an oil wood filler, and one 
that is not an oil filler, for hard woods where a very fine 
surface is required? Also a filler for cast iron, such as 
theflelds of dynamos and castings of engines, etc. A. 
Hard Wood Filler.— Use boiled oil and enough corn 
starch to make a very thick paste. Add a little japan, 
and reduce with turpentine. Add no color for whiteoak; 
for dark ash and chestnut use a little raw sienna; for 
walnut, burnt umber and a very little Venetian red; for 
bay wood, burnt sienna. Use enough color to cover the 
white of the starch. Apply with brush and rags. Let 
it dry forty-eight hours, or until it is in condition to rub 
down with No. sandpaper, without much gumming 
up, and if an extra fine finish is desired, fill again with 
the same materials, using lees oil, but more of japan and 
turpentine. The second coat will not shrink, it being 
supported by the first coat. When the second coat is 
hard, the woodj is ready for finishing in any desired 
style or to any degree of nicety by following up the 
usual methods. This formula is not intended for rose- 
wood, and will not be satisfactory if used therefor. 
American Wood Filler.— Apply to the wood with a 
brush the following mixture; Pulverized starch by 
weight, 3'parts ; heavy spar, 3 parts ; }4 P^rt by weight 
of siccative, with enough turpentine to make the con- 
sistency of ordinary varnish. For dark woods add to 
the siccative umber up to J^ part. Rub across tho grain 
of the wood with a piece of felt fastened to a piece of 
wood. Let the wood dry about eight hours, rub with 
glass paper, then polish and varnish. Composition to 
Fill Holes in Castings.— 1. Dry clay, 6 parts ; borax in 
solution, 1}4 parts. Mix. 2. Make a thick paste of pul- 
verized binoxide of manganese and a strong solution of 
silicate of soda. 

(6369) R. W. S. asks : 1. With a poten- 
tial of 35 volts and a current of 8 amperee, how many 6 
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candle power incandescent lamps will be lighted, each 
lamp requiring a voltage of 9 to 12 and amperage 1 tolj^? 
A. Ten or eleven. 2. How many 3 candle power lamps, 
each lamp requiring a voltage of 6 to 7 and amperage 1 
to IJ^ ? A. Twenty. 3. What size of pure lead wire will 
8 amperes fuse ? A. A wire_0'04 inch in diameter (ap- 
proximately). 

(6370) F. C, S. writes: How can I melt 

about two pounds of glass? Can it be done in an ordinary 
stove in a crucible or not, and will a plaster of Paris 
mould answer to pour it into ? A. Glass cannot be 
manipulated as you specify. A high and prolonged heat 
is required, and it must be shaped in moulds by blowing 
or pressing. Plaster of Paris moulds will not answer. 
Simple pouring into a'mould will not answer. 

(6371) J. E. Gr. asks : 1. In makino^ a 
machine as described by Mr. Bonetti in the Scientific 
American of May 26, 1894, is it necessary to shellac the 
glass disks, if glass is used? A. Shellac the glass disks. 
2. What is mosaic gold that is used to excite the machine 
and how is it made? A. Bisulphide of tin; it is made by 
igniting at a low red heat 12 parts tin, 6 mercury, 6 salam- 
moniac, 7 flowers of sulphur. The " mosaic gold " re- 
mains in ihe bottom of the crucible. 3. Are the collec- 
tors a set of combs like those on an ordinary Wimshurst 
machine ? A. Yes. 4. Are there any acids that I could 
depend upon to go through glass to make an inch and a 
quarter hole, and how must I do it ? A.. Use a copper 
or brass tnbe, with emery powder and turpentine. Ce- 
ment a cork to the glass for a guide and fix the tube in 
a carpenter's brace and grind through it. No acid can be 
used. 5. Is plaster of Paris a non-conductor when thor- 
oughly dry and made into moulds ? A. It is a very | 
poor one. 

(6372) V. M. -writes : What is the reason 
that arc incandescent electric lamps are not in use much 
or not at all 'i A. As a matter of practical lighting, the 
electric profession has settled upon using the full arc or 
fill incandescent lamp. The intermediate types do not 
pr s, nt the advantages of either extreme type. 

(6373) C. H. M. asks whether a Leyden 
j \r or an electric condenser can be charged with an or- 
dinary battery. A. The jar or condenser can be charged, 
but unless the batteryjwere of very iiigh voltage the charge 
would be weak. 

(6374) C. H. P. writes: I would hke to 

know the output in volts and amperes of a50 light 50 volt 
transformer used as a common induction coil, the coarse 
coil connected to a 50 volt circuit with ten 16 candle 
power 50 volt lamps in series. Primary has 2 layers No. 
4 wire. Secondary 12i^ pounds of No. 14. A. You do 
not give relative number of turns of wire. It will ap- 
proximately reproduce the voltage of the primary light- 
ing circuit for which it was constructed, provided it is ex- 
cited by the secondary alternating current of such a cir- 
cuit. For amperage divide the voltage by the resistance 
(about 2% ohms) of the zinc coil. 
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Cash reyiater and indicator, W. K. Nichols 532,693 

Caab repiater, indicator, recorder, and check 

printer. Ecki & Pfeifer ^^H'*^ 

Cementinp apparatus, H. M. Cuabinget al 532,t!45 

Centrifugal and centripetal lubricator, Wester- 

velt & Walters 532,616. 532,617 

Cereals lor food, groove roll machine for reduc- ^^^^^^ 

ing, H. D. Perky 532,698 

Cereals for food, perforated roll machine for re- 
ducing. H. D. Perky 532,481 

Cereals for food, roll machine for reducing, H. 

D. Perky 532.480, 532.697 

Chain, detachable link drive, A. Ritscher 532.705 

Chair. 8ee Dental chair. coo«,o 

Cheese cutter, F.J. Siewers 53-J,71-; 

Churn, W.H. Curtice ^l'¥i 

Cigar bundling device, D. Acoata 532,626 

Circuit breaker, automatic, H. P. Davia ^^^-^I 

Cistern cleaning apparatus. C. G. Moremen 532,()8o 

Clamp. See Dental clamp. 

Cleaner. See Boot or shoe cleaner. Dish 
cleaner. 

Clip, Janeway, Jr., & Corey 532,562 

Clipping machine, hair, C. W. Babcock 532.628 

Cloth steaming and sponging apparatus, R. C. 

Moran 532.474 

Coat baneer, A. Prym... 532,580 

Compasses on board ship, facilitating adjustment 

of, W. J. Reynolds 532,582 

Cooking utensil, J. M. Glassmeyer 532,7^9 

Cooler. See Beer cooler. 

Core making apparatus, G. P. Bassett, Jr 532.437 | 

Cork extractor, C. Morgan 532,575 

Countersink, tool. S. B.Minnich 532,472 , 

Coupling. Soe Car coupling. | 

Cover, truitbox, W. F.Ellsworth 532,652 i 

Covered jar, F. R. Cornwall 532,536 

Crate, folding, J. Montgomery 532.684 

Current motor, alternatintr. L. Gutmann 532.549 

Currycomb, W. T. Kellev 532,564 

Curtain holder or pompon, A. C. & F. W. Oehrle.. 532,478 
Cutter. See Band cutter. Cheese cutter. Lead 

or rule cutter. 
Cutting, marking, and printing machine, E. A. 

Htiggins : 532.491 

Decorticating and scouring machine. S. Stein- 

metz ? 532.607 

Dental chair, portable, E. H. Lovejoy 532.676 

Dental clamp, J. W. Dennis... 532,723 

Dental furnace, J. H. Meyer 532,681 

Dental matrix, J. W. Dennis 532.722 

Dental plugger, J. W. Dennis 532,720. 532,721 

Dish clear-er, G. S. Blakeslee 532,522, 532,523 

Disinfecting apparatus, F. J. Mitchell 532,473 

Door, D. C. Meeban 532.574 

Door, flexible, A. S.Spaulding .^2,489 

Door opener, automatic, B. Rasmuson .t3?,581 

Draueht device, siphon, B. F.Taylor. 532,496 

Drums, adjustable eoupline for boiler, J. W. 

Warner.... 532,614 

Dumping mechanism. T. Wright 532.624 

Dve, red, Pathe & Dressel 532.479 

Dye, sulphur, A. F. Poirrier 532,484 

Dye, sulphur, Vidal & Poirrier 532,503 

Electric elevator and motor controller, R. Wilson 532,514 

Electric motor brake. W. H Morgan 532.475 

Electric switch, W. P. Hancock 532.662 

Electrc.al appliances, contact device for, F. W. 

Schindler-Jenny 532,588 

Elevator, See Electric elevator. 

Elevator controlling device, J. Reichmann 532.583 

Engine. See Beating engine. Gas engine. Pulp 

enirine. Rotary engine. 
Engine cvlinders, means for locking heads to, W. 

F. Schmidt 532,589 

Eneraving machine, W. Mer\ . 532,680 

Excavations for water courses, etc., ma king arti- 
ficial, A.J. Mason 532,679 

Extractor. See Cork extractor. 

Fence, C. March 532,470 

Fence stay, S. & A. Ide 532.733 

Fences, device for weaving cross wires in, J. L. 

Sbough 532,599 

Fender. See Car fender. 

Fertilizer distributer, F.J. Becker 532.632 

Flushing tank. W. E. Delehanty 532.539 

Fly catcher for use on animals, A. I. Farnam o32,454 

Fly screen for windows, doors, etc., M. H. Blais- 

dell 532.439 

Forging apparatus, axle, J. H. Simpson 532.488 

Form, dress, P. A. Smith 532.602 

Fruit picking shears, F. M. Wilson 532,513 

Furnace. See Boiler or metallurgical furnace. 
Denlalfurnac& Smoke abating furnace. 

Furnace attachment, W. H. Elwell .'>32,452 

Furnace top, blast, F.B.Richards 532,584 

Furnaces, air cut-oflf or, Rhodes & Kloz 5-32,704 

Galvanometer, A. H. Hoy t 532.559 to 632.561 



Anexperienceof nearly fifty years, and the preparation p-^nT""*. ^„nnnr7pf"Tfl"x- R Tohmtnn 5.32 fiii7 

of more than one hundred thousand applications for na- S^^^™^"!^ ^uPPO/V^^r! ^- ^.^jA^H^^^S^.;,- ^i -r.,,: • ^*^'**^ 



tents at b»me and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facditiea for procuring patents everywhere. A 
svnopsis of the patent laws of the United States and all 
foreign countries may be bad onapplication,and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

January 15, 1895, 

AIN1> EACH BEARING THAT DATE. 

(See note at end of list about copies of theae patents.] 

Adhesive composition. H. Wagner 532,715 

Adjustable wrench, B. F. Kettle 532,672 

Air shaft. Sooysmith & Deans 532,604 

Anchor, C. Sproat 532,60f5 

Anvil and vise, combined, F. O. Farwell 532,654 

Athlete's supporter, J. E. Doldt 532,727 

Auger, earth or sand, M. Pierce 532,738 

Axle lubricator, car, Westervelt & Walters 532,618 

Bag. See Traveling bag. 

Bag holder, adjustable, J. H. Thamer 532,497 

Bags, method of and apparatus for making, W. 

H. Kerr 532,671 

Ballot box, P. Zuckriegel 532.516 

Band cutter and feeder, H. Schmidt 532,711 

Band cutter and feeder, W. T. Wright 532,623 

Bank, savings, L.J. W. Wall 532,505 

Battery plates, mechanism for forming, C. J. 

Reed 532,701 

Bearing, roller. P. Dansereau 532,719 

Beating engine. W. H. F. Tower 532,501 

Bed. J. B. Ryan 53^,741 

Beer cooler. E. L. Hall 532,552 

Bell banging device. Borneisen & Smith 532.635 

Belt hook slide, li. Sanders 532,';08 

Belts, machine for assembhng parts of hnk, H. 

P. Lutton 532,572 

Bicycle rest, J. T. Haskell 532,664 

Bicycle saddle, H. A. Christy ....532,444 

Bicvcle saddle, A. L. Garford 532,547 

Billiard time register. H. Von Leeaen 532,568 

Bin. See Grain bin. 

Blower or pump. C. Rumley 532,707 

Boat. See Life boat. 

Boiler. See Heating boiler. 

Boiler and raetailurgicalfurnace, J. W. McGrana- 

han 532,690 

Boot or shoe cleaner, E. B. Winters 532,620 

Bottle, measuring. W. S. Baird , 532.630 

Bottle stopper, F. B. Thatcher 532.498, 532,499 

Box. See Ballot box. 

Brake. See Car brake. Carriage brake. Electric 
motor brake. Vehicle brake. 

Brake handle, F.N. Kelsey 532,670 

Breast straps, detachable pad for, G. L. Heyman. 532,732 

Bridle bit. C. W. Fisher 532,455 

Brush machine, C. M. Kimball 532.735 

Buijgy top support, C, Deplanty 532,726 

Burner. See Gas burner. Hydrocarbon burner. 

Butter, etc.reflninsr, J. H. & C. H.Campbell 532,528 

Can capping and crimpine machine, C. R. Austin. 532.518 

Candy cuttiuET machine, M. S. Hersbey 532,554 

Car brake, railway, D. L. Winters 532,621 

( 'ar. combined flat and dumping, M. S. Le Gore.. . 532,674 

Car controller, electric, H. P. Davis 532,538 

OarcoupUng, J. N. Bannon 532,519 



Carcounling, Boyd & Frantz 532,440 

Car coupling, C. D. Curry 532 643 

Car coupling, A. Weaver 532.615 

Car fender, J. J. De Kinder 532,566 

Car fender, Mohn & Bothur 532,683 

Car fender, E. K. Thoden 532,610 

Carbon filament and manufaiCturing the same, A. 

D. Little 532,468 

Carriage, W. F.Downey 532.649 

Carriage brake, W. F. Downey 532,650 

Carriages, reTolving shade for baby, F. J. Stall- 

inga 532»490 



Gas, apparatus for manufacturmg, E. R. Ells- 
worth 532.451 

Gas apparatus, water, J. M. Rusby 532,586 

Gas burner, safety, C. Clamond 532,638 

Gas engine, F. Hirsch 532,555 

Gpnerator. See Steam generator. 

Glass moulds, apparatus ifor operating. F. Rein- 

bardt 532,102 

Governor, steam engine, B. Johnson 532,734 

Grain bin, S. E. Kurtz 532,736 

Hair pin, M. N. Packard 532,695 

name staple, R. Stoner 532,606 

Handle for coffee or tea pots, etc.. A. J. Vollrath. 532,504 
Hanger. See Coat banger. 

Harmonic analysis, apparatus for. G. U. Tule 532,625 

Harness, J. E. Clark 532,5 4 

Harvester, Ubben & Mohler 532.502 

Harvester, corn, A. E. S. Danner 532,646 

Harvester, corn, F. S. Garrison 532,657 

Head protector, T. W. Larwood, Jr = 532,567 

Heating boiler, G. W. Clark 532,533 

Hinge, door, A. C. Jackson 532.464 

Hinge, folding bed, J. Person 532,579 

Hook. See Ladder hook. Packing book. 

Horse detaching device. A. Barhite 532,436 

Hot water circuiater, C. Phelps 532,482 

Hydraulic motor, B. C. Nichols 532,694 

Hydrocarbon burner or gas generator, R. Handy. 532,458 

Hygroscopic stopper. L. G. A. Schubbert 532,592 

Indicator. See Office indicator. 

In lector, steam. L. Kaczander 632,563 

Jar. See covered lar. 

Jewelry, E.Schill = 532,587 

Joint. See Rail joint. 

J ournal box lubricator, W. H. Pugh 532,485 

Keg, beer, W. E. Delehanty , 532.540 

Knob, door, W. H.Taylor 532,609 

Ladder, extension. T. Possin 532,700 

Ladder hook, extension, T. Saxton 532,709 

Lamp, electric arc, Chester & Ratbbone 532,531 

Lamp stand, E. R. Shoemaker 582,598 

Lathe, staffturning, D. H. Church 532,532 

Lead or rule cutter. Bender & Conner 532,521 

Leveling instrument, O. H. Woodworth 532,515 

Life-boat, M. A. Anderson 532,627 

Liquids, process of and apparatus for elevating, 

J. G.. Poble 532,699 

Loading machine, G. F. Dickinson 532,647 

Lock. See Permutation lock. 

Lock, A.Maui 532.573 

Lock, H. Westphal 532.506 

Lock attachment, W. G. Rex 532,703 

Locking system, jail, T. A. Taylor 532.495 

Loom picker, C. W. Holbrook. 2d 532,558 

Loom shuttle guide and tension, J. Williams 532,512 

Lubricator. See Axle lubricator. Journal box 

lubricator. 

Lubricator, J. E. Lonergan 532.469 

Lye. making granulated compound, G. T. Lewis- 532,467 

Magnetic separator, H. Arden 532,742 

Malt house. J. F. Dornfeld 532,544 

Malt stirrer, J. F. Dornfeld. ....532,542,532.543 

Malting drum, O. Hentschel 532.553 

Malting floor. J. P. Dornfeld 532,545 

Maps, manufacturing relief, R. Nicolai 532.577 

Mat. See Wire mat. 

Metal cutting-off and centering machine, C. C. 

Newton 532.692 

Metal cutting machine, shape, D. Hammond 

Middlings purifying machine, C. Haggenmacher. 
Mill. See Sawmill. 

Mining machine, coal, J. W. Harrison 

Mining machines, cutting chain for, J. A. Wiges, 

Jr 532.510. 532,511 

Moistening gummed surfaces, apparatus for, G. 

S. Hill 532.459 

Mould forming machine. L. His 532,460 

Moulding machine for foundry work, J , E. 

Boegen 532,74S 

Mop wringer. H. L. Ennes 532,6^3 

Motor. See Current motor. Hydraulic motor. 
Music box tongues, device for vibrating, A. 

Richter 532,585 

Nail turner, A. W. Miles 532.737 

Nippers, cutting, G. F. Whiting 532,509 

Non-arcine switch, Scott & Davis 532,,=i94 

Nozzle, spraying, J. F. Dornfeld 532,541 

Nut tapping machine, F. S. Cook 53?,535 

Office indicator, G. H. Ireland 532.463 

Oils, purifying, W. Mills 532,682 



Permutation lock, H.H. Kelley... 532,669 

Phonograph, J. Broicb 532.718 

Photograph holder, Lund & Kullberg. 532,571 

Puotographic flash light machine. C. & F.Clif- 
ford V 532,639 

Piping svstem, steam, J. M. Poster 532,659 

Piston rod ard protecting same, W. E. Carr 532.525 

Planter, corn. J- Suavely 532.603 

Plow, combination subsoil and turning, J. Mallon 532.677 

Polishing mitten, N. P. Humphrey 532,462 

Power transmission, system of, C. S. Bradley 532,441 

Press. See Printing press. 

Printing press, W. H. Golding 532.548 

Propeller. A. Swerintzeff-Kusminaky 532,493 

Protector. See Head protector. 

Pulp engine, Tait & Hood ,532,494 

Pulverizer, soil, S. McColm 532,689 

Pump, double-acting proportionating duplex 

pJuneer, VV. F. Browne 532,637 

Pump, flushing, J. P. Cahill 532.527 

Rail joint, H. .1. Schmick 532.710 

Railway block signal, Berrigan & McClure 532,633 

Railway closed conduit electric, McClintock & 

McLane 532,576 

Railway, closed conduit electric, J. Scbnepf 532,590 

Railway, conduit electric, W. T. Dulany, Jr 532,449 

Railway converter system, electric, C. F. Scott. . . 532,593 

Railway switch, J. Joyce 532,668 

Railway trolley, conduit, W. T. Dular.y, Jr ,532.448 

Rake and loader, combined, D. F. Graham 532,744 

Ram. hydraulic. G. Land 532,673 

Refrigerator car. J . H. Dyerson 532,651 

Register. See Billiard time register. Cash reg- 

Rod mill reel, W.A.Kilmer 532,565 

Rotary engine, A. H . Moses 532.476 

Rowlock, H. W. Stone 532.713 

Rowlock, thole pm. H. W.Stone 532,714 

Rubber, etc . machine for washing, C. F. Simon .. 532,600 

Ruler, folding, G C. Gillespie 532,658 

SawmiU, band. D. B. Hanson 532,663 

Saw wheels, cleaner and oiler for band, E. C. 

Mershon 532,471 

Scall op turner, W. D. Hall 532,551 

Screen. See Fly screen. Window screen. 

Screen. E. C. Bacon 532,629 

Seat. See Vehicle shifting seat. Window seat. 
Selvedge protector for cotton milling machinery, 

G. Townsend 532,611 

Separator. See Magnetic separator. 
Shears. See Fruit nicking shears. 

Shingle marker, C. Guyer 532,661 

Signal. Sec Railway block signal. 

Signature gathering machine, H. L. Roberts 532,706 

Slipper or shoe, worsted, J. C. Bickford 532,525 

Smoke abating furnace, Percival & Ludington 5 2,578 

smoke purifier. C. G. Bergquist 5^2,438 

Soap making compound, G. T. Lewis 532,46*1 

Sodawater dispensing apparatus, C. Adami 532.739 

Sodawater dispensing apparatus, W. Helmer 532.731 

Sole, J . C. Bickford 532.524 

Stand See Lamp stand. Umbrella stand. 

Steam generator. G. Leuchs 532,570 

Steam eenerators, air feeding device for, T. A. 

Traves 532,612 

Stone moulding device, J. Peckover 532,696 

Stone working tool, Clarke & Walker 532.445 

Stopper. See Bottle stopper. Hygroscopic stop- 
per. 

Surgical instrument, B. B. Johnson 532.666 

Surgical splint, R. Hoppe 532,461 

Switch. See Electric switch. Non-arcing switch. 
Railway switch. 

Switch operating device, W. Dryden 532,447 

Tablet, writing. C. Leffingwell 532,569 

Tank. See Flushing tank. 

Teeth, filling, J. W. Dennis 532,725 

Teeth, fliline for, J. W. Dennis 532,724 

Teleponic circuit annunciator, T. Spencer 532,605 

Temple or bow for testing frames, extension, J. 

H. E. De Cedes 532,446 

Tile decorating apparatus, I. Broome 532.636 

Tile moulding and pressing machine, K. Tbo- 

mann 532.500 

Tile, pavine, C. C. Gilman 532,728 

Tin plate, manufacturing, W. H. Griffiths 532,660 

Tire, pneumatic, S. Lee 532,466 

Tongue support, Doran & Gochenouer 532,648 

Toy, J. S. Crowell 532,642 

Toy, mechanical, A. Martin 532.678 

Transplanter. O. F. Mulbaupt 532,687 

Transplanting machine, G. S. Gundersen 532,740 

Tcaveling bag, B. M. Barrett 532.631 

Tri pod, R. Aucock 532.517 

Trolley catcher, Nichols & Fraser 532,477 

Trousers, skirted, L. Sittig 532,601 

Typewriting machine, J. F. McLaughlin 532,691 

Umbrella stand and hat and coat rack, combined, 

H. Westphal 532,507 

Valve, an ti freezing, Casler & Hastings 532.530 

Valve mechanism for hydraulic motors, F. B. 

Graves 532,456 

Vehicle brake !1 D. Cool 532,641 

Vehicle propelling mechanism, H. F. Sheldon 532.596 

Vehicle shifting seat, P. Woods 532,716 

Vending machine, coin-controlled, J. A. Bryce... 532,526 

Ventilation, house. 1, AUegretti 532,435 

Ventilator. See Window ventilator. 

Violin or other musical instrument, B. B. Wollen- 

haupt 532,622 

Wagon body fastener, C. D. Bradshaw 532,442 

Warp beaming machine, H. O. Farrar 532.546 

Watch stemwinding and setting mechanism, A, 

Barton 532,520 

Water closet, W. J. Fryer 532,656 

Water wheel, current, Seivert & Young 532,595 

Wheel. See Water wheel. Wind wheel. 

Whist, card rack for duplicate, C. B. White 532,619 

Willow, W.Schofleld 532,591 

Wind wheel. E. Everson 532,453 

Windo w fastener, A. M. Levering 532,675 

Window or analogous device, storm, Poertner & 

Romunder .532,483 

Window screen, H. E. Moyer , 532,686 

Window seat, Graul &Sbaw ... 532,659 

Window ventilator, W. Schamweber 632,487 

Wire mat, CO. White 532,508 

Wire stretcher, W. H. Beal 532.717 

Wrapping machine, newspaper, J. T. McColgan... 532,688 
Wrench. See Adjustable wrench. 

Wrench, C.E.BiUings 633,634 

Wringer. See Mop wringer. 



^^Dpcrtiscnxcnts. 



ORDINARY RATES. 

Iiisiile Pnffe^ eneli insertion - - 75 cenm a line 
KiicU Piise. eiicii iiiN(*rtinn .... $1 .00 ii line 

1^" For some classes of AdvertiseTnents, Special and 
Higher rates are required. 

The above are charges per agate line — about eiehi 
words per line. This notice shows the width of the line, 
and is set in agate type. Frngravings may head adver- 
tisements at the same rate per agaie line, by measure- 
ment, as the letter press. Advertisements must be 
received at Pubbcation Office as early as Thursday 
morning to appear in the followiag week's issue. 




WOODOimETHLWOBKERS 
without steam power can save 
time and money hy using our 

FootaiiilHaiiilPowerinaGliliiely 

SEND FOR CATALOGUES— 

A — Wood-working Machinery. 
iJ— Lathes, etc, 

seuxca falls mfg. compaht. 

695 Water St., Seneca Palls, N. V. 



I ATUCO Shapers, Planers, Drills, Machine Shop 
LH I n C ^ Outfits, Foot Lathes, Tools and Supplies. 
Catalogue Free. SBBAStian lathe CO., 

130 CULTBUT ST., Cincinnati, O. 



" Manufacture TO Ordcr 

Specialties & novelties-patented 

[ARTICLES -SMALL OR FlNt MACHINERY. 
St^<Atl-'o<l"'^ jn OTTO KONIGSUO W 

5i f°lity1-^4-9 MICHIGAN st. Cleveland. c 



ICE-BOATS-THEIR CONSTRUCTION 

and Management. With working drawings, details, and 
directions in full. Four engravings, showmg mode of 
construction. Views of the two fastest ice-sailing boiits 
used on the Hudson river in winter. By H. A. Horsfail, 
M.E. Contained in Scientific American Supple- 
ment, 1, The same number also contains the rules and 
regulations forthe formation of ice-boat clubs, the sail- 
ing and management of ice-boats. Price 10 cents. 



Do Your Own 
Printing! 

$5 Press for Cards, Cir- 
culars, etc. Press for 
Small Paper. $40. 
KELSEY (& CO.. 




SAVE MONEY! 

Make money print- 
ing for others ! 
Type setting easy. 
Printed rules. 
Stamp forcatalogue 
presses^ type, paper, 
etc., to factory, 
MEIMDBN, CONN. 



"bRASSANO IRON GEARS, 



IN STOCK WITH CUT OR CAST TEETH. 



I He MtCfi LMT. 



T. F. WELCH MFG. CO., flS SUOBUBV BTRECT, 60ST0H. 



inCAQ DEVEl^iOPED. Absolute secrecy. Send 
lUCnO for particulars. Advice and suggestions free. 
Correspondence and sample orders solicited. 25 years 
in business. Giirdain & Son, 98 John St., New York. 



DESIGNS. 

Cake, D.Stewart 23,955 

Carpet. A.M. Rose 23«954 



HAVE YOU SEEN 

The New Green River Al 
Drilling Machine P 

Everything done— drilling and revers- 
ing—with one hand, without taking it 
from crank. Price - - $15.00 

K^" Send for Catalogue. 

WILEY & RL'SSEL.Ii lYlFG. CO. 

Greenfield, Mass., U. S. A. 

E. Konigslow. Manufac- 
turer of Fine Machinery 
and Models, offers Siiecial Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and any inipTovement that he can suggest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 181 Seneca St., Cleveland, Ohio. 




TO INVENTORS. 



ARB0RUNDUM 



■hardest abrasive known, etviery and 
■diamond Powder Substitute. In FLour,- 

nPOWDERrCRYSTALrWHEEL,-SLAB&.HON&FORM. 
iCARBaffUNOUM Co. MONONGAHELA CITTPa. U.S./t. 



NOW READY I 



Fourteenth Edition of 

Experimental Science 



533.457 
. 532.550 



532,730 



TRADE MARKS. 

Beer, bottled lager. T. Hamm 25,869 

Bicycles and their parts, March-Davis Cycle Com- 
pany 25,885 

Brass castings, Brady Metal Company 25,884 

Cement, Portland, Frank E. Morse Company. 

25,880, 25.881 

Confections. Firm of F. Bischoff 25,870 

Corsets, H. VV. Lyon 25,861 

Harness snaps, loop and round eye, J. C. Covert, 

25,882, 25.883 

Lumber and timber, F. C. ChafHn 25,886 

Meats and lard, cured, J. Hoffmann Sons 25,867 

Medicine for the cure of rheumatism and kindred 

complaints, Bildstein & Supot 25,873 

Mineral water, natural and carbonated, Bedford 

Mineral Springs Company 25,868 

Non-alcoholic preparations for the cure of liver 

and kidney diseases, L. Daudelin 25,874 

Paints, varnishes, enamels, polishes, and similar 

goods, H. D. Williams 25.879 

Paper bass. Union Bag and Paper Company 25,860 

Preparations, certain toilet, Lever Brothers 25,871 

Rubber soled shoes, rubber overshoes, waterproof 

clothing, and otherrubbergoods, NorthBritisb 

Rubbei Company 25,865 

Salve. W. R. Trower 25,876 

Sheep casings, Gus. V. Brecbt Butchers' Supply 

Company 25,866 

Soap, Hcourine. Kast River Chemical Works 25,872 

Tablets containine extract of t>eef and wild 

cherry.C.W. Silver 25,877 

Thread, cotton, Barstow Thread Company, 

25,862 to 25,864 

Tonic. Frekericli Stearns & Company 25.875 

Wood preservine compounds, Milwaukee Wood 

Preserving Company 25.878 



A pi'inred copv of the specification and drawing ot 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
^ , - .. * U.1 • T TT o^ ror.tnr. i ^^ ^h c patcut dcsired, and remit to Munn & Co., 361 

Orange, fruit, or vegetablesizer, J. H. Sbireraan. 5.S2.59T I Rmadway New York 
Oxidation, compound for preventing, T. Cohn.... 532,640 I •^^"^"^^y' ^^"^^ *""'• 

Packing hook, C. P. Hoffman 532,557 1 Canadian parent** may now be obtained bythein- 

Packing stuffing box es, apparatus for, C. P. Hoff- ' vent ors for any of the inventions named in the fore- 
man 532,556 GOing hst, provided they are simple, at a cost of $40 each. 

Paper cutting machine. C.C.Hastings 532,665 If compHcated the cost will be a little more. For full 

Pattern machine, differential, R. Cairns 532,443 uistructions address Munn & Co., 361 Broadway, New 

Patterns, producinRgarmeatsM. Tucek 532,6^ York. Other foreign patents may also be ohtaioed. 
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REVISED AND ENLARGED. 

ges and IIU Superb CatH ndileil. 



Just the thing for a holiday present for any man, 
woman, student, teacher, or anyone interested in science. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anortbosc«pe, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Pro.ieeticn, Iridescent Glass, some points in Photo- 

fraphy. inciudiiK Hand Cameras. Cane Cameras, etc.; 
ystems of Electrical Distribution, Electrical Ore Find- 
er, Rlectrical Rocker. Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, T82 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail. S4. Half morocco, So ^ 

^^WSend jar illustrated circiiiar. 

MUNN & CO., Publishers. 

Office of the SCIENTIFIC AMERICAN, 

3«S1 BUOAMWAV, NEW YORK. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY BAIRD & CO. 

lNi>usTRiAL Publishers, Booksellers & Importers 
810 Waluut St.. Philadelphia, Fa., U. S, A. 

jy Our New aud Revised Catalogue- of Practical and 
Scientific Books, 90 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish ms 
address. 
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For the Pictorial and Literary Presentation of 
the Events of the Day 

Harper's 
:m- Weekly 

TAKES THE LEAD. 

In addition to its many other attractions, illilSa 
trated records of the achievements in ... « 

-^SCIENCE AND ART "^ 

form a notable feature. During 1894 there have 
been capital articles on such topics as : . . • • 

Ohicago Drainage Canal, 

Eecent Excavations at Dashur, Egypt, 

Gold Mines of Colorado. 

Meed of a National Health Board. 

Electrical Industries. 

Cleansing the Streets of Paris. 

Constant advancement in excellence is the chief 
guide in the direction of HARPER'S WEEKLY, 
and, with almost boundless resources, it will con» 
tinue to treat every scientific event of public in> 
terest comprehensively and at the shortest notice* 



Telephones 

Sold outright. Cannot get out of order. 
Guaranteed free from infringement. 
Suitable for exchanges or private plants. 
iW" Send for Testimonials and Prices. 
Some good territory left for reliable agents. 
Mason Telephone Co., Richmond, Va. 



ARTESIAN WELLS— BY PROF. E. 

G. Smith. A paper on artesian wells as a source of 
water supply. Essential geological conditions of arte- 
sian wells. Some chemical features of artesian well 
supply. Contained in Scientific American Sup- 
plement. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 



Oil Well Supply Go. 

Manufacturers of everythinp needed for 

ARTESIAN WELLS 

for either Gas, Oil, Water, or Mineral Tests, 
Boilers, Engines, Pipe, Cordage, Drilling 

ToolS,etc. Itlits'd caiaiogae, price lisis, 
unci discount sheets on request, 

tViibuirg, Uil City and Bradford, Pa. 
Also. 32 CortlaDdt 8t„ New lork. 





$525 



Agent's profits per month. Will prove 
it or pay forfeit. New articles just out. 
A $1.50 sample sent free. Try us. 
Electrograph Co.. 28 Bond St., N. Y. 



Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
aziues, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1,50 by mail, or $1.25 at the 
office of this paper. Heavy board sides; inscription 
"SCIENTIFIC AMERICAN" in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
i>IU\N 4fc CO., Publishers Scientific American 



MATCH * MACHINERY. 

Iiateat improved. Complete plants furnished. JOS. C. 
DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 
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J AND FINE GRAY IRON ALSO STEEL 
LE^ •/ CASTINGS FROM SPECIAL ^i; 



,|JftS DEVLIN 2(C0X*n«,5„;M.. - 

LEHIGH AVE SAMERIC.ftN 51. PH 




BARNES' 

New Friction Disk Drill. 

FOR LIGHT WORK. 

Has these Great Advantages: 
The speed can be instantly changed from to 1600 
without stopping or shifting belts. Power a pplied 
can be graduated to drive, with equal safety, the 
emallest or largest drills within its range— a wun- 
derful economy in time and great saying in drill 
breakage. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., - Rockford, III, 



Jhe Scientific ft merican 

PUBLICATIONS FOR 1895, 



The prices of the difi"erent publications in the United 
States, Canada, and Mexico are as follows : 

RATES BY MAIL. 
The Scientific American (weekly), one year - $SiOO 
The Scientific American Supplement (weekly), one 

year. _-__---_.- 5.00 
The Scientific American. Export Edition in which 
is incorporated the Spanish Edition (monthly), 
one year, .__.-__-- 3.00 

The Scientific American Architects and Builders 

Edition (monthly), one year. ----- 2.50 

COMBINED RATES. 

The Scientific American and Supplement - - $7.00 
The Scientific American and Architects and Build- 
ers Edition. --------- 5.00 

The Scientific American, Supplement, and Archi- 
tects and Builders Edition, - - - - 9.00 

Prnvortinndte Rates for Six Months. 
This includes postage, which we pay. Remit by postal 
or express money order, or draft to order of 

IttUNN & CO., 361 Broadway, New York, 
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ARMSTRONG'S 

Pipe Threading and 
Cutting -Off Machines. 

Both Hand and Power. 

Sizes 1 to 6 inches. 
Water. Gas. and Steam Fitters' 
Tools, Hinged Pipe Vises, Pipe Cut- 
ters. Stockw and l»if« universally 
acknowledged to be The Best. 
^^ Send for Cataloque, 
AKMSTKOS'G MKO. CO. 

Bridsreport. Conn. 



The Rembert Roller Compress Go. 

GAL.VESTON, TEXAS, 

hereby gives notice to the public and to the trade that 
it is the sole and excluave owner of Letters Patent of 
the United States No. 441,022, issued November 18, 1890, 
to Henry Rembert : 

" That the claims of this patent cover a method of 
baling cottonconsistingof compressing the same pro- 
gressively and accumulating the compressed fiber pre- 
vious to its expansion in the form of a bale, which is 
subjected either during its accumulation or after to 
further pressure to admit of its being tied: 

"That as the exclusive owner of this process the 
Company is prepared and intends to maintain its sole 
right thereto and will vigorously and promptly prose- 
cute all corporations, firms, persons or other parties in 
any manner practicing the same." 



GATES ROCK & ORE BREAKER 

Capacity np to 200 tons per hoar. 

Has produced more ballast, road 
metal, and broken more mve than 
all other Breakers combined. 

Builders of high grade Mining 
Machinery, King-Darragh Concen- 
trator, Connersville Blowers. 
B^" Send for Catalogues. 
GATES IRON WORKS, 
50 C So. Clinton St., Chicago. 
136 C Liberty St., N. V. 237 C Franklin St., Boston, Mass. 




MapoftheUnitedStates 

A large, handsome Map o f the United States, mounted 
^nd suitable for office or home use, is issued by the 
Burlington Route. Copies will be mailed to any ad- 
dress, on receipt of fifteen cents in postage, by P. S. 
EUSTIS, General Passenger Agent, C, B. and Q. R. R., 
Chicago, 111. 



, _ '« "■ m _ _ _ . 

TYPE WHEELS MODELS ^.EXPERIMENTAL W0flK.6MAU.MKtimE8V 
NOVELTIES fc ETC. HEW YORK STENHL WORKS 100 HAaSAU BI M.Y, 



TURBINE 



WATER WHEELS. 

Send for Pamphlet. 
JAME» LEFFEL & CO., 
8prliis:fleld, Ohio. U. ». A. 



are often nearly ruined by using a grind- 
stone not adapted to the work. Our 
ctuarries produce a large variety of grits 
suitable for grinding any tool. 

1^" May we send you our Catalogue, 
which will give you some information ? 
GRAFTON STONE COMPANY, 
No. 80 River Street, Grafton, Ohio. 




Study Electricity at Home 

by our correspondence method, with Frke Apparatus. 
Terms low. Cat. free. Scientlflc Machinist, Clevel'd, O. 




HETAI, and WOOD Tnm Q 
WORKERS' I Wk9 

.FOOT PtTWER ^'^-'-^SSr^EHs, 

LA'CHES, FORMERS, UAI'IIIIIEDV 
CIRCCLAB SAWS and InflWlIinCIl I • 

We carry in Stock all the 

LEADING SirM^T' 
ATe VERY LOW PRICES! 

Send i cents for large Lllus. Catalog. 
THE WILKINSON CO., 

83 Randolph St., Chicago. 



GREAT MINING TUNiMELS. — DE- 

scription of the Revenue tunnel near Ouray, Col., con- 
structed by the Carolina Company, on Mount Sneffles, 
and of the Newhouse tunnel now being driven into the 
mountains at Idaho Springs, Contained in Scientific 
American Supplement, No. 964. Price 10 cents. To 
be had at this office and from all newsdealers. 



BDITSt4 

OR "' 

lADlES 




KARAT PLATE. 

CUT THIS OUT and seod .t f 
i with your name and addrem 
and we will send you this beautiful 
gold fiDisbed watch by eipreBsf^r 
examiuatioo. You examine it at 
the express office, and if you hink 
it a bargain pay our sample price 
fS. 75, and it ia yours. It is magni- 
ficently engraved and equal In 
uppearanee to & genuine Solid 
CitJd natch. A guarantee for 5 
years and beautiful gold plate 
chain and charm sent free -ith 
every nratch, write to-day, thia may 
cot appear again; mention whethel 
vou want gents' or ladies' size, 
tHE NATIONAL MFC. 
& IMPORTING CO., 

S31 Sdarbors St., Chicago, IlL 



MANUFACTURE OF SMOKELESS 

Powder.— By Oscar Guttmunn, F.I.C. An interesting 
summary of the mo.st striking peculiarities of this rap- 
idly increasing industry. Contained in Scientific 
AMERICAN Supplement, Nos. 97aand9'y3. Price 
10 cents each. To be had at this office and from all 
newsdealers. 



DEAFNESS 

and HEAD NOISES relieved by using 
Wilson's Coiiiinon Sense Eai' Itruins 

New scientific invention, entirely diflferent 
in construction from all other devices. As- 
sist the deaf when all other devices fail, 
and where medical skill has given no relief. 
They are safe, comfortable, and invisible; 
have no wire or string attachment, u rite 
for pamphlet. J3^ Mention this paper, 

WILSON EAR DRUM MFG. CO., 
Drum In position, LOUISVILLE, KY. 




T-'Er!TTTKT!'RSt sendto f.w.gardam. 

■"■^^■■" U J*<XjX*.Oi 58 Ann street. New York, 
for liRiitern Slides. From original subject, 75 cents 
each ; from own negative, 40 cents each. 



System. 



n pKi n For Catalogrue of the 
\p M 1 1 Musical Instrument 
lULiliU you think of buying. Vio- 
lins repaired by the Cremona 
, STORY, 26 Central St., Boston. Mass. 




GAS AND GASOLIHE EHGIHES, 

FROM 1 TO 10 HORSE POWER, FOR ALL POWER PURPOStb, 
TFzzx: OxjXZJ- <3r.A.ia E3]>irc3-xi«irx: Co., 

222 CHICAGO STREET, BUFFALO, NEW YORK. 

ltngg:leB-ColeH Engfineeriiiic Co., 39-41 Coi-tlandt Street, New York, Airents, 



c^rchitectural ^ooks 

Useful, Beautiful and Cheap. 

Any person about to erect a dwelling house or sta- 
ble, either in the country or city, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the Architects' AND Bdildeks' Edition of the Sci- 
entific American. 

The information these volumes contain renders the 
work almost indispensable to the architect and builder, 
and persons about to build for themselves will find the 
work suggestive and most useful. They contain colored 
plates of the elevation, plan, and detail drawings of 
almost every class of building, with specification and 
approximate cost. 

Seventeen bound volumes are now ready and may be 
obtained, by mail, direct from the publishers or from 
any newsdealer. Price $2.00 a volume. Stitched in 
paper covers. Subscription price, per annum, $2.50. 
Address and remit to 

MUNN Sc CO., Publishers, 

361 Broadway, New ITork. 



TUC UVDUnCPnDC ^or physicians, dentists, 
inC nirnUOUUrC ana investigators. Makes 
hypnotization possible in almost every case. Circulars 
free. M, O. TODD, Inventor, Los Angeles, Cal. 



High Grade only. Warranted. Contract- 
ors desiring a trustworthy Jack Screw, ad- 
dress BdmseY & Co., Ltd., Seneca Falls, N. Y. 



$24. An 8 Light, 16 C. P., I 10 Volt Dynamo 

To introduce our Dynamos 
and Motors of larger capaci- 
ty and gain the confidence of 
the public, we place on the 
market a high grade machine 
retaining all the special fea- 
tures of larger machines 
Durable, efficient, compound 
wound, self-oiling, finely fin- 
ished, i'latiiig Dynamos. 
all sizes, 
11^" Send for circular No. 22. 

ROI'H & ECR. 
32 Market St., Chicago. 111. 




NESS CURED! THE EAR 
VAPORATOR ^n^n'^^tr^^?. 

ENTIPIC principles. Satisfaction guaranteed or noney 
refunded. No drums. Made of gold. Circulars free. 
EAR VAPORATOR CO., Y.M.C. A. Bidg., Chicago, 111. 



DEAF 



VOLNEY W. MASON & CO. 

FRICTION PDLLEYS, CLDTCHES, iU ELEVATORS 



PROVIDENCE, K. I. 



Long Distance Electric Telephone 

I Sold outripht for all purposes except public ex- 

I changes. Protected by patents. Works equally 

II well on lonpt or short lines. The very hest 'Phone 
11 on the market. Prices reduced. Aqents ivanted. 

The lk*Uneer Electrical Telephone MIk. Vo, 

9 Kl Dearborn street, Chicago, III. 



ELECTRO VAPOR uN«|Nt.O 

BOATS' 



DO^rt■ JUDGE OUR PROOUcnON BY 
sue or AD. SEND STAMPS FOR CAT/IL06UE. 

THOS.KANE&CO 




CHICAGO. 



ELECTRO MOTOR. SIMPLE. HOW TO 
maKe. ByG. M. Hopkins.— Description of a small electro 
motor deviperj and ctmstructed with a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived frum a battery, and 
which would hjive autfieiens power to operate a foot 
lathe or any macbine requiring not over one man power, 
^\ ith 11 figures- Contained in bCncNTiPic AMEUirAN 
SappLKMKNT. No. <»4l. ('rice 10 cents. To be bad at 
this oiUce and from all oewsdeaiers. 




IT COSTS YOU HOTHINB 

THIS HIGH-GRADE $60.00 DIACUINlt 

ABSOLUTELY FREE. No nUrepregenta- 

tioQ. Ko iSelieme. We meao jnst what we lay 

TbismacbiDeiaTouTBft'ee.No such opportunity bag 

erer befors been offered. We shallooniinue thesB lib. 

eral t«rms for only a short time. Cut tbia ou(«dA 

write to-day. Sewlnff inaebinetiepartm'i1'.<*))7 



SOMETHING NEW. -A New Invention For Sale. 
Folding Wire Market Baskets, Only those wanting to 
buy, answer, M. W. ATOR, Bloomington. XU. 



NESS & HEAD NOISES CURED 

by INVISIBLE Tubular OushiooB. Have helped 
more to good IJ n ■ Qing tlian ail other deviceB 
combined, WhiaperB nCHnd. Help ears as glausi^s help 
eyei. P. llllicox only, S58-S-B'way, N. Y. Book of i roots FREE 



DEAF 



"pACTORY AT WHITESTONE FOR SALE (30 MIN- 
■*- utes from New York), with boilers, 15 horse-power 
engine, machinery, tools, etc. Price, $5,000; terms, 
$2,000 cash, balance on mortgage at 6 per cent,, if desired. 
Located on L. 1. RR. and the Sound, affording cheap 
water freights. Very advantageous for any light manu- 
facturing, such as metal work, novelties, hardware, etc. 
Lot 50x100, facing on two thoroughfares, 3-Btory brick 
building 30x90, with boiler and engine annex building. 
Address "Factokt," P. O. Box 2718. New York City. 



AM) ADVICE TO X J^ V XjJ^ X VFJtCO. 

Experimental work of every description. Automatic 

machinery designed and built. J^ Send for circular. 

MALTBY MFG. CO., Brooklyn, N. Y. 
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^/_ 'smoker ^ 

C 'no SMOKE IN THE MOUTH 


10 


*_j<f^ / SEND FOR CIRCULAR." 

^jfRYERSON D. GATES. 

K B ISOS.IOSLASALLE ST 
^ -3 CHICAOO. ILL. E^ 



MECHANICALDRAWING 

Mechanics, Steam Engineering, Electricity, 
Architecture, R. R. and Bridge Rngineerine, 
Plumbiug, Heating, Mining, English. Branca- 
es. Send for free circular, stating subject 
•V ish to study or your trade. 
'urrespondence School of Industrial 
Sciences, SORANTON, PA. 




ICE 



MACHINES. Corliss Engines. Brewers' 
and Bolllers* Machinery, The Vilter 
Mfg. Co., 899 Clinton Street, Milwaukee, Wis, 



g^SAFETY THRUST COLLARS^ 

'^^ SOIiin AND SPLIT. ^ 

Of character and at price to suit i 
the most critical buyer. Dealers! 
in shafting will consult theirs i 

|ij||m| y^ interests in writing for Price ' 

^■^^-"^ List and Discounts. 
The GouvERNEiTR MACHINE CO., Gouvemeui, N. Y. 





PTI'po— Photo-zinc, half tone and wood. What do you 
uu 10 need? Indiana Illustrating Co., Indianapolis, Ind. 



INCUBATORS 

Self-Regulating Brooders. 
Most Perfect Machines, Best 
Material and Workmanship. 

Our 'liierinn Regulatoi- 

is so accurate that thermom- 
eter can be dispensed with. 
15 breeds high-class poultry. 
Full stock poultry supplies. 
Send 4c. for large iilust'd catalogue. 




Peerless Incu- 



bator *fc Brooder Co,, 515 Ohio Street, QUINCT. IXL. 




?8uUSECRINDST0NES? 

If so, we can supply you. All sizes 
nioiiiireil and nnnifinnteil. always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. 03^ Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wjlshire. OleTeland, 0. 



MAXIM'S FLYING MACHINE.— FULL 

description of the remarkable apparatus which Mr. 
Maxim recently propelledthroogh the air with marked 
success. With 12 illustrations. Contained in Scien- 
tific AMERICAN Supplement, No. 976. Price 10 
cents. To be had at tb isofficeand from all newsdealers. 




ELECTRIC TELEPHONE 

S old Oil trieht, no rent, no royal ty. Adapted 
to City, Village or Country. Nee d ed in every 
home, shop, store and office. Greatest conven- 
ience and best seller on earth. 
Agents make from S5 to $50 per day. 

One in a residence means a sale to all the 
neighbors. Fine instruments, no toys, works 
anywhere, any distance. Complete, ready for 
use when shipped. Can be put up by any one, 
never out of order, no repairing, lasts a life 
time. Warranted. A money maker. Write 

W. P. Harrison & Co., Clerk 10, Columbus, 0. 



{s cientific gook Catalogue 

RECENTLY PUBLISHED. 

Our New Catalogue containing over 100 pages, includ- 
ing works on more than fifty different subjects. Will 
be mailed free to any address on application. 
WUNN «& CO., Publishers Scientific American, 

361 Broadway, New York. 



3INCUBATORS. 

r The Improved, Sklf RegdlatiNQ,] 
"Old Reliable" has no superior. ^ 

I Wond^ ^aTo^lt«, sOeniBinJf 
new 112 page Poultry Guideania 

for 1895. PODLTRT FOR PiL 

plain. Addresa, RELIABLE INCT 

* AND BROODER CO., Qoinct, Ili«. 



FIREPROOF FLOORING.— DESCRIP- 

tlon of the various systems of fireproof flooring em- 
ployed in Europe and the United States. With 73 illus- 
trations. Contained in Scient'ific American Supple- 
ment. No. 947. Price 10 cents. To be had at this 
office and from all newsdealers. 




HATCH CHICKENS by STEAM. 

MODELEXCKL8IOK Incubator. S;m;jie, 

Perfect and Self- Regulating,' Tliousands in aue- 
cessfuluse. Send 6c. for IHua, Cat. Circulars free. 
CEO. H. STAHIi, 114 to 122 8. 61h St. QuJnpy.lll. 



MENTION THE SCIENTIFIC AMERICAN. 



^ Valuable Book 




12,500 Receipts. TOS I*a-es. l»rice 
Bound in Sheep, »6. Half-Morocco^ $6.50. 

This splendid work contains a careful compilation Of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci« 
euiitic A niei-icau durinethe past fifty years; together 
with many valuable and important additions. 

t>\v r T« < ' I ¥ t' T\ 1 <Mi sH ml selected lleceip tfi are 
here collected; nearly every branch of the useful arr.8 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

'J"he work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world; the information given 
being of (he highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulfe used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many diflerent processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value in their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions, 

i^W~ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BroadwaTf New York* 
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ORDINARY RATES. 

Inside Page, each insertion* • 75 centa a line 
Hack Page, each insertion. - - $1.0U a line 

SW For some classes of Advertisements^ Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the followlnfr week's issue. 



W.l. Douglas 

ft*) 6UAF IS THE BEST. 

^ 4# W flWfa FIT FOR AKINGr, 

i. CORDOVANi 
FRENCH&ENAMELLED CALF. 

:4.'3.^o Fine Calf&Kangarooi 

*3.SOP0LICE,3 SOLES. 

**•'- EXTRA fine:. ''^. 

$2.$l.7.?BQYS'SCH00lSH0ES> 

■I-AIJIES- 

'SEND FOR CATALOGUE 
V-I.-I30UC'L.Aja> 

BROCKTOJJ,>iaSS. 

Over One^HHkin People wear the 

W. L. Dot^as $3 & $4 Shoes 

All our shoes are equally satisfactory 

They give the best value for the money. 
They equal custom shoes in style and fit. 
Their wearing qualities are unsurpassed. 
The prices are uniform,— stamped on sole. 
From $1 to $3 saved over other makes. 
j^ U your dealer cannot supply you we can. 




Repair Bicycles 

'^^^-^For a Living. 

Easy way to make GOOD Living. Full outfit— Bellows, 
Blowpipe, Vise, Files, Nippers, Spoke Threader, Solder, 
Borax, Spoke Wire. Full outfits for factories. 
2^" Send three 2-cent stamps for lllus. Catalogue of Tools. 
FKASSK CO., iil Uarren St.. New ¥oi*k. 



Bab'v \/?\f»or Launch. 

No fire nor heat, absolutely safe, $250. Send stamps 
for larjfe illustrated Catalogue. 




TRUSCOTT BOAT MFG. CO., 
Drawer D. ST. JOSEPH. MICH., U. S. A. 



KEUFFEL& ESSER C0.1iL£Sl*8°t^eSf N.Y. 

SRANCHBS: 

111 Madison St., Chicago. 708 Locust St., St. Louis. 

% MftTiRWtS antl » • » 
3URVEYING INSTRUMENTS 

tST" Write for Keuffel & Esser Co.'s Catalogue of 1895. 26th 
edition. Enlarged by over 100 pages, the most complete 
and reliable catalogue, representing the largest and 
most complete stock in this line. 



Computing Figures 

mentally is probably the 
hardest kind of toil known. 
The Comptometer makes^ it 
easy, is twice as quick, in- 
sures accuracy ana relieves 
all mental and nervous strain. 
Why don't you get one ? 
Wnt9 for Pamphlet, 

FELT at TARRANT MFft CO, 
ez-'se Illinois St.. Cmioaso- 



The Fox Automatic Tape Band >- 

For Filing Papers, etc. Better, Cheaper, and Cleaner 
than rubber, 11.50 per gross. Sample, 4c. 

. , . Other OMce Specialties . . . 
IRVING P. FOX, 8 Oliver Street, Boston, Mass. 




The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 



This Company owns Letters- 
Patent No. 463,569, granted 
to Emile Berliner Novem- 
ber 17, 1891, for a combined 
Telegraph and Telephone, 
and controls Letters-Patent 
No. 474,231, granted to 
Thomas A. Edison May 3, 
1892, for a Speaking Tele- 
graph, which Patents cover 
fundamental inventions and 
embrace all forms of micro- 
phone transmitters and of 
carbon telephones. 



DAIMLER MOTOR COMPANY, 

BUILDERS OF 

Highest Grade Single and Twin Screw Launches. 

Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler, no elec- 
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 
Also Stationary Motors. 
1^°* Send for Illustrated Catalogue and Price List. 

OFFICE AND WORKS, "STEINWAY," LONG ISLAND CITY, N. Y. 




mi 

f CATALO 



WftNTEB EORnNETOqiSlimiRYSHOP 

'cAi'iK'lur C.H.BESLY& CO: 



'ANDAGENCY. 



CHICAGO, ILL.U.S.A. 






THE CAPO-FAKAD BATTERY is plug-sealed, 
needs no preparation or attention; never polarizes; 
works in any position. Mails under a 2-cent stamp and 
is suited for any purpose for which a battery is used. 
Volts, 1.25; Amp., 1.9; Size, 11-16" x 2 3-4" $1.10 each. 
Nassau Electrical Co., 108 Liberty St., New York. 




Wimshurst Machines 

S,ia and 60 £.ieht Dy 
naino Castings* 

Simple and other Scientific 

American Motor Castings. 
ENGINE CASTINGS, 

TEI,EPH(»NES, 

Send stamp for catalogue, 
PILMER BROS., Mianus, Conn 



lOE-HODSE AND COLD ROOM.— BY 

R G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, No. .>!i, Price 10 cents. To be had at this 
ofBce and from alJ newsdealers. 



"OTTO" 

CAS AND GASOLINE 
ENGINES. 

to 100 h. p. Can. be used in 
cities or m country inde- 
pendent of gas works 
or gas machines. 

No Boiler, No Danger, 
OVER 45,000 Sold. No Engineer. 

The Otto Gas Engine Wks.jlncorp^d, Philadelphia 




BUY 

TELEPHONES 

That lire (rooil— not ** cheap things." The difler- 

enee in cost is little. We gaanmt&e our apparatus and 
«amKiee our omitnnigra. agaiMglj teoB to wtrait suite. 
Obt gQaiaEte.B aiwriastnimeas are 1M>T1J0C»«I>. 
WESTERN TTOTiBPHONB CONSTSUCTJON CO., 
440 Monadnock Block, Chicago. 
Largest Manufacturers of Telephones in the United States 
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Tlie L. S. Slarrelt Co., 



MILLING CUTTERS 

— FOR— 

Milling Parts of Machinery. 

These Cutters can be made in a great 
variety of outlines and can be snarp- 
ened by grinding without chang- 
ing foriti. They are economical in 
the production of duplicate and in- 
terchangeable parts. 

B^" Illustrated Catalogue Free. 
Manufacturer of Fine Tools, 
P. O. Box 13, ATHOL, MASS. 
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Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co, 
Communications strictly confiden- 
tial. A handbook of patents and 
liow to obtain them sent free. 

PATENTS 

taken through Munn & Co. receive 
special notice in the Scientilic Amer' 
ican. This splendid weekly paper, 
elegantly illustrated, has the largest 
circulation of any scientific work. 
13 a year. Specimen copies free. 
Address MUNN & CO., 

New Vork, 361 Broadway. 
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Bicycles, Watches. Gana, Baggiea, Harneas, 
Si-wing Machmefi,OrganB, Pianos, Salep,Tooi8 
Scales of all varieties and lOOU other articles. 
Lists tree. Chicago Scalb Co., Chicago, 111, 



STEVENS TRAMMEL POINTS 

This tool consists o f two bodies o f our No- 
111 tool, with round bar 18 inches in length, 
making an excellent tool. Finely finished. 
Postpaid, by mail, S I .i>0. 
Ideal and Leader Spring Dividers and Cal- 
ipers, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists' Tools. 
^^° Illustrated catalogue free to all. 
J. STEVENS ARBIS AND TOOL €0 
P. O. Box 280, Ghicopee Falls, Mass. 







METHODS OP MINE TIMBERING — 

By W. H. Storms. A very valuable and exhaustive 
paper on the subject of timbering mines to prevent 
caving. With 50 illustrations. Contained in Scien- 
tific AMERICAN Sttpplement, Nos. 975, 976, 977. 
978and979. Price 10 cents each or 50 cents for the 
series. To be had at this ofBce and from all newsdealers. 
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$6.00 

to $IOO.OO. 

The lig^htest and most practical cameras for hand 
or tripod use. An illustrated manual, free with 
every Kodak, tells how to develop and print the 
pictures. 

Eastman Kodak Company, 

Send for € Rochester, 
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iMto60H.p. THE Motor Of ir Century 

PIONKER in Use of Gasoline. 

Started at the Head and 

HAS REMAINED THERE. 

Unequaled in SiTnplicity, Econ- 
ortiy, Reliability, and Power. 
For circulars, etc., address 
Charter Q-as Engine Co., P. O. Box 148, Sterling, HI. 




SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired bact number of the Scientific 
American Supplement can he had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 
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. -^ WE BEST UtilWeJWIUUS. . , 
*'Pumps Any Kind of Liquid. 

" Always in Order, never Clogs nor 
freezes. Every FninpOnar.nteed. 

lO SIZES. 

,200«o ilOOO Gailoni per nOHr 
Cost $1 to $75 each. Address 

TNEVANDUZEN&TIFTGO,, 

to 108 E. Second St, CincinnBti, 0. 



THE MODERN ICE YACHT. — BY 

Geo. W. Polk. A new and valuable paper, containing 
full, practical directions and speciflcations for the con- 
struction of the fastest and bestkinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
eravines drawn to scale, showing the form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American Supplement, No. 6*24. Price 10 
cents. To be had at this ofQceand of all newsdealers. 



TOWERS *>"> TANKS 

PATENT SECTIONAL 

ALL IRON TOWERS 

of 4 and 1'2 Columns, for 

Water Works, Cities, Towns and Manu- 
factories. 

PLAIN, ALL WOOD TOWERS. 

ELEVATED TANKS 

for Automatic Fire Sprinkler Plants. 

Manufacturers of Iron and Steel Tanks. 

Louisiana Red Cypress Wood 
Tanks a ^specialty. 

W. E. CALDWELL CO. 

319 E. main Street, 
LOUISVIIXE. KY., U.S.A. 




THE BOSTON MOTOR AKD BATTERY 

ONLY a^gk Only ^t Motor Now Made. 

(^i ~z^^a> -^^ Outfit of Motor and Battery combined. 
IdI ^pff^. Perfect working model; adjustable brush- 
a~^B^^Pa. w ®^ ^'^^ changing speed ; compound for 
^^^*^ ^-^ % battery ; Si by express. Ai-in.Alu- 
k minum Fan, which motor runs at high 
^- speed, postpaid for 25c. Fxtra box of 
compound, 25c. Patented Nov. 15, 1892. 
Also, Boston Motor, Boston Medical Coil, and "Jupiter" 
Storage Battery. Stamp for circular. Discount to dealers. 
BOSTON MOTOR CO., 17 Batterymarch St., Boston. 




VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific AMERICAN on the question of the speed of ice 
boats, demorstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 expliinatory diagrams. Contained in SCIEN'UFIC 
AMERICAN Supplement, No. '214. Price 10 cents. 
I'o be had at this office and from all newsdealers. 
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Durable— Easily Applied. 

This roofing is manufactured 
from natural Trinidad asphalt 
materials, and will not dry up 
and become brittle under ex- 
posure to the weather as coal- 
tar roofings do. 1^°° Send for 
free sample of roof 12 years old, 
with circular and price list to 
WARREN CHEMICAL 
I & MFG. CO., 

fir^it/^j^nnj^^^ 85 Fiilton iStreet, 
^USABl^ll^FIlii^ jjew York, U. S. A. 




SEAMLESS TUBING 

Used for Bicycles, Locomotives, Yacht, Fire, and Marine Boilers, and all Mechanical 
purposes where lightness and great strength are desired. 

THE SHELBY STKEL TUBE CO., Box 15, SHELBY, OHIO. 



GOLD DRAWN STEEL 

The First in America. 



CMGIIJCQ BOIl,ERS& MACHINE TOOLS. 

bllQIIlCO. Complete outfits furnished. Senrt /or pri- 
ces and, Catalogue "iJ." W. P. DAVIS, Kochester, N. Y. 



EHMBDV fernery Wheels, Grinainjc Ma- 
■Wl E n I t chines and Grinders' Supplies, 
Quick process and large stock, When in a nurry, 
buy of THE TANITK CO., NEW YoEK CiTX. 
Cincinnati, and STRonDssnEQ, PA. 



<Udjustable holders 

C; INCANDESCENT LAMPS. 
OC.WHITE CO. WORCESTER, 

SEND FORCIRCULARS- MASS. 



Parson's Horological Institute. 

School for HIatctoakers 

ENGRAVERS AND JEWELERS. 

tW Send for Catalogue and References. 

PARSON'S Horological Institute, 

303 Bradley Avenue, PEORIA. ILiI.. 

"THE STANDARD' 

THE ONLT 

DRIPLESS STRAINER 

10 the world. 

No drip to soil tahle 
linen. No wires to clqg 
spout. No falling oG: 
Beautify nickel plated. 

Sent to any address on 
receipt of price, ii5e. uitwrso .liL"V 

Standard Strainer Co. *]?e'^"^^o?li J<?."y!' 
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Recording Instruments. 

Pressure Gauges, Vacuum Gauges, Volt- 
meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed an'd 
sent on 30 days' trial. |^° Send for Circw 
lars and Specimen Chart. 

The Bristol Company, Waterbury, Conn. 
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^* ESTABLISHED 1«45. 

TheMost PopularScientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly"S2 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity .Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific AMERICAN will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of Three Dollai's by 
the publishers; six months, $1.50; three months, tl.00. 

Clubs.— Special rates for several names, and to Post- 
masters.' Write fnrnnrtinnln.rn 

T'he safest way to remit is by Postal Order, Draxc, 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN il; CO., 361 Broadway, New York. 
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^(kvAliit ^mmmti ^upplemen* 

This is a separate and distinct publication from THE 
Scientific American, but is uniform therewith in 
size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers and accompanied with translated descriptions. 
The Scientific American Supplement is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Arcboeology, Astronomy^ Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering Mining, ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering WorlcSf Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement, for the United States, 
Canada, and Mexico, 15.00 a year; or one copy of the 
Scientific American and one copy of the Supple- 
ment, both mailed for one year to one address for 17.00. 
Sin^~le copies, 10 cents. Address and remit by postal 
order, express money order, or check, 

MUNN »fe CO., 361 Broadway, New York. 

m 

gitiMitig gdxtx0tt* 

The Scientific American Architects* and 
Builders* edition is issued monthly. $2 50 a year. 
Single copies, 25 cents. Thirty-two large quarto pages, 
forming a large and splendid Magazine of Architecture, 
richly adorned with elegant plates m colors, and with 
other fine engravings; illustrating the most interesting 
examples of modem Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with Plans, 
Descriptions, Locations, Estimated Cost, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I^arsest Circulation of any 
Architectural publication in the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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